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Several regulatory changes in Europe’s electricity sector have stimulated competition in 
the market. National power companies, with monopolistic structures, have evolved into 
competitive entities, creating increased choices for consumers. 
Electricity prices have also been very much affected by these new regulations and have 
been particularly influenced by climate change policy that was introduced in 2005. 
Electricity prices are now affected by both the volatility of the fossil fuel market and the 
prices of CO2. We recognize the effort to develop and introduce renewable electricity in 
Europe – 20% renewable energy by 2020. In order to achieve this, governments have 
promoted the creation of a more CO2-friendly generation capacity. 
All of these new conditions have introduced more competition into the market, while 
offering more choice in terms of sourcing electricity. Consumers have identified and 
assessed the market changes to better select the way of sourcing their electricity needs; 
consequently, we have developed a new electricity sourcing methodology. 
The new sourcing methodology integrates a series of steps that will allow electricity users 
to better understand the current electricity sourcing options and then look to the future in 
order to identify market trends. Details about company organization and resources have 
to be considered in order to make a complete assessment of the feasibility of 
implementing a possible option. 
The methodology has been tested in three countries (Croatia, Spain and the UK), each 
with different market conditions. Case studies focus on each of these markets and provide 
an overview of electricity consumers, as well as their electricity profile and market 
conditions, including details about electricity prices, electricity demand and electricity 
sourcing options in relation to the market structure. 
A decision making tool has been developed to incorporate all of the steps described in the 
methodology in order to facilitate the creation of scenarios from both the supply and 
demand sides. This will help the organization to frequently monitor and assess the 
changes in the market, as well as identify new business opportunities. 





Plusieurs changements réglementaires dans le secteur électrique de l’Europe ont stimulé 
la concurrence sur le marché. Les entreprises nationales d’électricité, aux structures 
monopolistiques, ont évolué vers un marché plus dynamique, créant pour les 
consommateurs davantage de choix en la matière. 
Les prix de l’électricité ont eux aussi été très fortement affectés par ces nouvelles 
réglementations et ont été particulièrement influencés par la politique sur le changement 
climatique introduite en 2005. Maintenant, les prix de l’électricité sont affectés à la fois 
par la volatilité du marché des combustibles fossiles et par les prix du CO2. Nous 
reconnaissons les efforts visant à développer et l´introduction de l’électricité produite à 
partir de sources renouvelables en Europe – 20% d’énergie renouvelable d’ici à 2020. 
Pour y parvenir, les gouvernements doivent promouvoir la création de capacités de 
production d’électricité émettant moins de CO2, en ouvrant la possibilité, pour toute 
entreprise, de produire de l’électricité et d’intensifier son intégration dans le secteur 
électrique. 
Toutes ces nouvelles conditions ont introduit plus de concurrence dans le marché tout en 
offrant plus de choix en terme d’approvisionnement en électricité. Les consommateurs 
ont identifié et évalué les changements du marché afin de mieux choisir la manière de 
sous-traiter leurs besoins en électricité. Ce processus complexe peut s’organiser autour 
d’une nouvelle méthodologie d’approvisionnement en électricité. 
Cette nouvelle méthodologie d’approvisionnement comprend une série d’étapes 
permettant aux utilisateurs d’électricité d’abord de mieux comprendre les options 
actuelles d’approvisionnement en électricité, puis de se tourner vers l’avenir afin 
d’identifier les tendances du marché. Les détails de l’organisation et des ressources de 
l’entreprise doivent être pris en compte pour établir une complète évaluation de la 
faisabilité de la mise en œuvre d’une option envisagée. 
Cette méthode a été testée dans trois pays (Croatie, Espagne et Royaume-Uni), chacun 
présentant différentes conditions de marché. Elle comprend des études de cas focalisés 
sur chacun de ces marchés, qui fournissent un aperçu des consommateurs d’électricité, de 
leur profil de consommation d’électricité et des conditions du marché, y compris des 
détails sur les prix de l’électricité, la demande en électricité et les options 
d’approvisionnement en électricité en lien avec la structure du marché. 
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Dans le but de faciliter la création de scénarios à la fois de l’offre et de la demande, un 
outil d’aide à la décision a été développé pour couvrir toutes les étapes décrites par la 
méthodologie. Cet outil aidera l’organisation à surveiller et évaluer fréquemment les 
changements du marché, mais aussi a identifier de nouvelles opportunités. 
Mots-clés: Electricité, approvisionnement / sous-traitance, prise de décision, Europe, 
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Chapter 1.  General Introduction 
 
1.1 The context: The electricity market 
 
Electricity plays an essential role in modern society and is an indispensable resource for 
industrial development. In the past, electricity production was dominated by vertically-
integrated utilities which owned the majority of the generation capacity, as well as the 
transmission and distribution facilities. Today, however, the European Union’s (EU) 
electricity sector is moving away from that model and is undergoing a fundamental 
transformation in the way that it delivers electricity to millions of residential, commercial 
and industrial customers.  
Traditionally, the electricity sector was controlled by public monopolies, where a 
vertically-integrated company was responsible for the whole supply chain, from 
generation to electricity retail (IEA, 2007; Coppens and Vivet, 2006). However, with the 
advent of deregulation, the market rules have changed and the electricity sector has 
evolved into a system characterized by new players involved in production and wholesale 
and, ultimately, in the retailing of electricity. The network infrastructure is now under the 
control of the transmission system operators (TSO). 
The recent increase in the number of market participants, and the emerging competitive 
markets, have fundamentally changed the way electricity is supplied and, with it, the 
supply chain’s structure and dynamics (Hass and Auer, 2005; Boisseleau, and Hakvoort, 
2002). While the energy supply used to be restricted to a limited set of products offered 
by single suppliers, deregulation has offered consumers – for the first time – considerable 
choice in supply alternatives. The static approach to energy procurement has been 
transformed into a new way of doing business and has brought with it more challenges 
and opportunities to secure energy needs within a competitive environment. 
The EU has been promoting liberalization in the energy sector since the early 1990s. The 
European Commission (EC), through various EU Gas and Electricity Directives, lays out 
the conditions that have to be put into place with the main goal to create a “single energy 
market.” This means that Member States (MS) must open up their national markets and 
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allow competition. Nevertheless, liberalization of the electricity sector is not progressing 
at the same time or rhythm within all of the European countries; therefore, one can find 
different structures, ranging from monopolies to competitive markets.1 As a result, large 
electricity consumers in many countries can improve their energy sourcing options – in a 
more competitive way – so that they are able to access a full range of opportunities and 
obtain the necessary flexibility to manage their supply costs.  
Although the EU has made an effort to speed up the process of liberalization and 
encourage competition to reach a level where the market is transparent and liquid, 
providing incentives to actively participate in it, some EU countries have not yet reached 
this last stage of the liberalization process. However, the increasing number of market 
players and the existence of “free choice of supply” is now a reality in many European 
countries. Suppliers have developed a variety of services with the intention of creating a 
marketplace and gain an advantage over other market players. On the consumer side, 
development has been focused on improving the variety of the sourcing portfolio, 
providing better cost management and possible business diversification.  
The new regulations and the market dynamics are the key elements promoting change in 
overall market conditions, adding a layer of complexity to the sourcing process; this 
forces large electricity consumers to leave behind the reactive attitude of the past and 
adopt a proactive attitude in order to respond to the new emerging conditions (IEA, 2007; 
Handfield, 2004).  
Supporting this new proactive strategy and its application in power procurement is the 
basic motivation of this doctoral dissertation. Thus, this study aims to examine the 
process that needs to be followed in order for large electricity consumers to select the 
right energy sourcing strategy as well as to analyze the critical changes in the market 
design and dynamics in Europe as a lesson to other economies.  
The proposed methodology is intended to support the manner in which large electricity 
consumers identify and select their electricity sourcing options, as well as provide them 
with a structured way to identify and assess all of the opportunities available in the 
                                                 
1
 We assume a competitive market, meaning that the customers can select among different electric power 
suppliers. 
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market. The methodology has been integrated into a decision making tool2 that provides 
flexibility in the study of the electricity market’s current and future conditions. This is a 
contribution of the present research study. 
Over the past few years, market analysis has been considered the primary way to manage 
the development of power procurement. However, market analysis has focused mainly on 
only one dimension of the problem, missing some of the important conditions regarding 
time and environment, both crucial to an organization. Alternative techniques, used in 
other sourcing areas, have never been applied to the power domain. For example, studies 
to build on the extrapolation of current trends into the future – the so called “business-as-
usual” or “baseline scenario” – can be used in conjunction with alternative sourcing 
options or scenario planning to include future trends (Brummell and MacGillivray; 
Soontornrangson, Evans, et al., 2003).  
Power procurement strategy developers, however, are still applying short-term 
assessments that are not sufficient in developing robust sourcing strategies. Therefore, the 
overall contribution of this research is to introduce a new way of thinking with regard to 
power sourcing.  
 
1.2 Problem statement 
The liberalization of the electricity sector in Europe has created new markets with an 
important increase of market players that have, subsequently, provided more supply 
options to the customers. In parallel, new environmental regulation has influenced 
electricity prices since 2005, when the first phase of the European Emission Trading 
Scheme (EU ETS) began. The power sector has been passing the cost of CO2 on to the 
end-user and this has increased the cost and volatility of electricity.  
Because these new conditions have created more competition, and have provided more 
choices for consumers, management needs to better assess their electricity sourcing 
options and adopt a decision making process to aid in selecting the best electricity 
                                                 
2
 The tool is an Excel model that integrates all the steps related to the electricity sourcing methodology.   
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sourcing strategy. Therefore, electricity intensive users must respond quickly to these 
changes. The best way to do that is to analyze and understand both current and future 
trends in electricity sourcing. 
Until now, the methodologies developed to analyze and understand electricity supply 
have focused mostly on cost analysis and profit maximization, without taking into 
consideration the external environmental conditions and the firms’ capabilities and 
resources. The possibility of identifying and integrating the power sector trends – in their 
various dimensions – has thus far not been integrated into a methodology which is able to 
assess electricity sourcing portfolio options. 
 
1.3 The objective of the study 
To recapitulate, the evolution of the electricity market in Europe is driven by three 
essential factors (Bozon, et al., 2007; WBCSD, 2004, 2005):  
 
1. The energy market, particularly electricity, is changing more rapidly than ever, 
due primarily to policy and economic changes. 
2. Environmental issues are of increasing concern in the international energy 
market. 
3. Technological improvements greatly affect market efficiency, including 
integrating green electricity options. 
 
Although electricity deregulation has added layers of complexity for customers with 
regard to how they manage their electricity needs, it has also created opportunities for 
large electricity consumers to change the way they are managing the risks that lie behind 
their energy supply (Handfield, 2004; CEEPR, 2005). 
Today’s competitive and dynamic market requires large electricity consumers to be 
proactive and prepared to respond to future changes (Davenport et al., 2003). In the 
monopolistic market, electricity supply was identical for all players. 
 5 
Because the price of electricity was fixed, the only way to manage the cost of supply was 
through increases in operational efficiency. As a result, instead of developing an 
approach for electricity procurement, large electricity consumers have, until now, been 
more oriented toward acquiring and developing the knowledge and skills they need to 
manage energy costs from an operational perspective.  
The objective of this dissertation is to develop a methodology that will assist large 
electricity consumers to formulate their power sourcing strategies. The methodology 
provides a range of sourcing options and an assessment to select the best strategy. As a 
result, this research will answer the following question: The electricity sourcing 
complexity represents an important challenge for large electricity consumers. Could a 
new sourcing methodology provide important support for decision making? 
The benefit of this study is three-fold. First, it presents a methodology in developing a 
sourcing strategic plan. Secondly, it provides a systematic tool that can be used to create 
scenarios and monitor the effect of changes in external and internal conditions. And 
thirdly, it provides a framework for assisting supply managers in learning about the 
electricity supply market and electricity sourcing. 
 
1.4 Limitation and study framework  
The dissertation framework covers supply and demand activity in the electricity sourcing 
strategy for energy intensive companies located in the European region. This region has 
different electricity supply structures that come from monopolistic to market based 
elements. The study is built around the electricity large consumers to support the 
development of its electricity sourcing strategy. 
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Chapter 2.  The Electricity Market in Europe 
 
2.1 Introduction 
Over the past 15 years, the liberalization process has significantly shaped Europe’s 
electricity sector. The EU countries have implemented measures to promote competition 
in the electricity market – actions that have already affected, and will continue to effect, 
the way energy intensive users satisfy their electricity needs. 
The development of new regulations has also created incentives for the use of energy 
efficient technologies, as well as for a more rational way to consume electricity. These 
are all elements of strategic importance for the large electricity consuming sector. 
The development of an energy sourcing strategy – one which considers these new market 
conditions – can provide an important competitive advantage for energy intensive 
industries, such as steel, cement, glass and others. More precisely, these new market 
conditions can indeed offer interesting opportunities for energy intensive users to self-
supply electricity from different sources, such as fossil fuels or renewables. Moreover, 
they may even provide incentives to develop vertically-integrated firms. 
Overall, this chapter provides an overview of the electricity market and various factors 
that have shaped the evolution of the electricity sector’s liberalization, taking into 
account the deregulation process, the dynamics of the electricity prices and the support 
mechanisms that incentive the development of renewable energy technologies. 
Climate change policy continues to affect the development of the electricity sector – a 
process that started in 2005 when CO2 regulation3 was put into place and the emission 
trading scheme began operating; there is no question that the trading of European 
Allowances (EUA)4 has influenced the price of the electricity. The development of the 
generation mix is now driven by climate change and environmental regulation, in 
addition to fossil fuels and renewable technologies that will all have to be assessed to find 
the best solution to supplying electricity. Industry will have more options to source their 
electricity and, possibly, incentives to develop self-generation projects. This environment 
can bring about both benefits and risks that will be addressed here, as well as the need for 
a systematic approach to find and evaluate new electricity sourcing options. 
                                                 
3
 Phase 1 period was 2005-2007, Phase 2 is 2008-2012 and Phase 3 will be 2012-2020. 
4
 EUA – European Unit Allowance (CO2 Allowances traded in secondary markets). 
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2.2 Electricity market overview 
Throughout the 20th century, the electricity industry has been vertically integrated. 
Corresponding utilities have provided all services with their own generation, transmission 
to distribution networks. In addition, they have been responsible for supplying all end-
users. From the consumer’s perspective, the whole system was characterized by having a 
secure source of electricity from a single supplier, without any opportunity to diversify 
supply and manage the price structure. 
During the last decade, there has been a significant change in the way electricity is 
purchased and retailed (Handfield, 2004). The dominant model of vertically-integrated, 
state-owned national companies has evolved and the industry has begun to be 
restructured and privatized (Kessides, 2003; Joskow, 2006; Danwitz, 2006).  
The process of liberalization has included introducing competition to both wholesale 
generation and retail supply, incentivizing regulations of transmission and distribution 
networks and establishing an independent regulator (EC Directives, 2003) – a process 
expected to result in more competitive wholesale and retail markets (Hogan, 2007). The 
purpose of introducing the unbundled service was to separate generation and supply 
activities from transmission and distribution. This change was required to foster 
competition in the wholesale and retail markets and give consumers a cost-effective 
choice in energy supply. Nonetheless, designing and implementing an effective scheme 
has led to some difficulties, especially in the process of opening up the market, cross-
border trade and competition (EC, 2007). 
Regulation has allowed incumbent suppliers to remain integrated with generators 
(Kumar, 2001). On the one hand, the main negative consequence of this is a situation 
where consumers lose the choice to switch suppliers, while the market continues to be 
largely captured by incumbents. But, on the other hand, the number of independent 
suppliers has been increasing and will eventually introduce competition into the supply 
sector. Even if it does not reach a fully open competitive environment, this new supply 
market structure will provide the end-users with a wide range of options to improve and 
optimize their competitiveness (Handfield, 2004).  
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In addition to vertical unbundling, another critical point is access to the network. In 
principle, deregulation brought “free access to the grid.” Therefore, access to either 
transmission or distribution networks should be accessible to any generator under the 
same conditions (EC Directives, 2003; EC, 2007). This situation is promoting an 
increased number of players, making the wholesale markets more important. Moreover, 
vertical unbunding is also favorable for independent generators because it helps them to 
integrate into the marketplace, as part of their supply options. It also represents a 
challenge when assigning the right incentives to transmission system operators in order to 
provide independent producers with transmission capacities. Figure 1 describes the 
configuration of the electricity sector related to the level of liberalization – monopolistic, 
transitional and competitive. 
 










(Source: Modified from EU commission – 2005; and Jamasb, Tooraj; Pollitt, Michael - 2005) 
Changes in the regulatory systems tend to turn European markets into more competitive 
environments by increasing supply options and reducing transaction costs (CEEPR, 
2005). The liberalization process has changed the conditions in terms of how large 
electricity consumers source the electricity. Today, a large number of industrial 
consumers operate in a more competitive market and with a wide range of energy supply 
options from the monopolistic to the competitive market structure (Danwitz, 2006). 
Competitive




Since regulations have been changed and have opened up the electricity sector to 
competition, this new electricity market has been characterized by a higher number of 
independent players along the supply chain – from production to the wholesale and retail 
markets. This increasing number of market participants has fundamentally modified the 
electricity supply pattern, affecting not only the structure of the electricity supply chain 
but also the stability or volatility of the electricity prices (Cartal, 2006). 
Likewise, since liberalization was introduced, electricity prices obey the market laws of 
supply and demand, making the cost of supply variable (IEA, 2007). Other important 
factors that affect those costs of supply are: electricity regulation, volatility of fuel prices 
and new CO2 regulations (EC, 2007; EER, 2007). All of these factors force energy 
intensive users to take more responsibility in the price dynamics and think more 
strategically when making a decision about how to source power (Handfield, 2004).  
New regulations may also bring additional business opportunities to the marketplace. It is 
expected that the new regulations will promote competitiveness and investments, as well 
as ensure quality of service (EPRI, 2007). Therefore, large electricity consumers should 
accept the challenge of improving the existing sourcing portfolio as a way to create a 
better cost structure and utilize the opportunity for business diversification.  
Along with the above-mentioned benefits, emerging environmental conditions might 
involve some additional risks – risks related to the uncertainty of new market regulations 
and the organizational changes that each company might suffer when trying to implement 
a new power supply strategy.  
New market conditions will force large electricity consumers to change their business 
strategies through the continuous monitoring of supply environments, improve their 
assessments of current positions and conduct frequent research into potential sourcing 
solutions. These important parameters can be incorporated into a systematic approach 
that will serve as a guideline for all large electricity consumers, whose managements are 
trying to change traditional procurement practice when sourcing power. 
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2.3 Liberalization of the electricity sector 
The key objective of the liberalization process was to increase efficiency of the electricity 
sector by promoting competitive prices, as well as by improving the diversification of 
supply options (EC Directive, 2003).  
Another aim of liberalization has been to strengthen the reliability of supply, with 
adequate infrastructure investment to ensure sufficient network capacity and efficient 
generation of electricity with a wide range of technologies. To put these objectives into 
action, a reorganization of the electricity sector was required. The liberalization process 
in Europe began by restructuring the electricity sector and was comprised mainly of 
privatizing state-owned electricity and introducing competition. The term “market 
liberalization” covers several related reforms in the electricity sector, which were not 
pursued at the same time (Sioshansi and Pfaffenberger, 2006) and are summarized as 
follows:  
1. Corporatization – transfer of state-owned utilities into commercially 
structured and commercially oriented companies. 
2. Privatization – transfer of assets of the electricity sector from state to 
privately-owned organizations.5  
3. Deregulation – reducing direct state control or oversight of various aspects of 
industry operations.6 
4. Competition – allowing two or more electricity suppliers to compete for 
customers in a given market.  
 
The steps required for a complete liberalization of the electricity industry included 
reforms in the opening up of generation and supply sectors to competition, managing 
transmission and distribution networks through different incentive programs including, in 
some cases, an independent systems operator (ISO), creating an independent regulator 
and finally, privatization (Jamasb and Pollitt, 2005).  
                                                 
5
 Power companies that provide power generation and electricity trading capabilities. 
6
 Deregulation is considered as a move by government entities to introduce increasing market-driven 
measures. 
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Going further, the unbundled electricity supply was meant to eventually separate 
competitive generation and supply from regulated activities of transmission and 
distribution, while a horizontal separation had to create competition in generation and 
retailing where economies of scale would allow for competition (Estache and Martimort, 
1999). The whole process has resulted in a combination of evolving the energy wholesale 
and retail markets, complemented by regulating transmission and distribution activities 
that differ from country to country.  
According to Genoud and Finger (2002), three models of market and regulation design 
can be derived when comparing each individual country’s liberalization and regulation 
goals. Today, these organizational models still apply in the electricity markets, ranging 
from fully integrated utilities to stand-alone generators and independent suppliers. 
Public service-oriented model 
In an early stage of liberalization, for example, vertically-integrated companies and 
contractual relationships between generators and suppliers were predominant. Some 
governments have accepted the public service-oriented model that emphasizes the 
importance of electricity as a strategic utility requiring specific protections and 
safeguards in a competitive market (Hogan, 2002). There are countries such as: Poland, 
Latvia and Croatia that are recognized as still using this model and they are primarily 
located in Eastern Europe (EURELECTRIC, 2007)., as shown in Figure #1. Public 
service definition minimizes the concept and potential to consider electricity a tradable 
good subject to competitive forces.  
Market-oriented model 
The market-oriented model makes an explicit reference to the creation of competition and 
efficiency as primary objectives of the reforms (ELTRA, 2003; Künneke and Fens, 
2007). Some countries, such as England, Wales and Norway have introduced this model 
with the aim of protecting consumer interests and have also promoted competition by 
preventing market power abuse and predatory behavior. Consequently, business 
strategies used by market participants seem to be more diverse. In the UK, for example, 
there is a considerable number of independent generators with their own business 
strategies that co-exist with larger integrated firms (Lillis, 1997). The same situation can 
be found in Norway, Sweden, Finland and Denmark, where more importance is given to 
independent suppliers and generators (ELTRA, 2003; Hope, 2004). Regulation in this 
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model is designed primarily to create and maintain competition in the sector, and 
consider power as both a public service and also a non-utility tradable and competitive 
good. 
Mixed model 
The mixed model lies between the two previous models. This is the most popular model 
in Europe, although there are some substantial differences between how it manifests in 
each country (Hogan, 2004; Newbery, 2005). What characterizes these countries is the 
explicit combination of liberal measures and public service objectives, such as the 
creation of an efficient market while creating a reliable supply sector. Regulatory reforms 
under this model seek to create efficient market conditions while taking into account the 
public interests that comprise a range of issues from ensuring supply reliability to the 
implementation of environmental measures (IEEE, 2007; EDP, 2009). Today, this model 
can be found in Spain, Portugal, France, Hungary, the Czech Republic and Slovakia.  
It can be said that the goal of liberalization and regulatory reform are the main factors 
that determine the dominant players in both the wholesale and retail markets. Due to the 
change of regulatory models and market structures, consumers will be able to find 
different power supply options in various countries. Although the liberalization process 
has brought many new options – and represents an opportunity for supply portfolio 
diversification – there are still gaps in its overall improvement, mainly because the 
liberalization process has added a layer of complexity to energy supply practices. 
Therefore, the management of large electricity consumers has to change traditional 
sourcing habits to adapt to the new business environment. 
2.3.1 The liberalization process 
The liberalization of the electricity sector has been widely implemented across Europe 
and is expected to lead to clear efficiency gains and cost reductions, as well as to promote 
the creation of a single electricity market (EC Directive, 2003). The first critical step in 
achieving complete industry liberalization was to open the generation and supply sectors 
to competition. Managing the new transmission system independently was possible as a 
result of bringing about more competition since the transmission and distribution charges 
represent a significant percentage of the retail price (Coppens and Vivet, 2004). 
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In the past, a close relationship between generation and networks have created incentives 
for transmission operators to allocate transmission capacity on a priority basis, modifying 
rules and requirements to meet their needs or giving access to their available capacity 
(EFET, 2000). Access permits and node prices were used as transmission constraints, 
acting as entry deterrence mechanisms (Ibarra, 2005). Thus, the access to transmission 
and distribution networks was not a standardized procedure, providing advantages to 
some generators and leaving others unable to compete. 
Currently, due to the deregulation process, the majority of network operators serve their 
clients in a non-discriminatory and transparent way by offering equal and fair service 
terms (EC, 2007). More competitive wholesale and retail markets, complemented by 
regulated free access to the grid, are promising elements of a move towards more 
competitive prices and lower supply costs, as well as the possibility of large electricity 
consumers becoming increasingly involved in the electricity supply chain. 
With the introduction of competition in wholesale markets, the access to the network 
without discrimination was attained and the monopoly behavior by incumbent generators 
reduced. At the beginning of the liberalization process, many market participants 
complained about price distortions and price differentiation between countries, linked to 
the degree of concentration within the generation sector. However, while the majority of 
wholesale markets have remained under the influence of dominant generators, the 
reduced level of concentration in some countries limits generators in their capacity to 
extend market power. Figure 2 shows how dominant players are still incumbent 






















(Source: EC - Eurostat, 2007) 
 
More competitive wholesale markets and free access to the grids are providing large 
electricity consumers with a new access to supply and the possibility of joining the 
electricity supply chain (Hogan, Rosellon and Vogelsang, 2007). In the past, transmission 
access was an obstacle to the development of self-generation; now, however, free access 
to the grids has created an implicit market for those large electricity consumers willing to 
secure the electricity supply through self-generation projects or for those ready to 
diversify their businesses (Belmans, et al., 2005). Other factors that motivate large 
electricity consumers to participate in the market are changing regulations and dynamics 
in the commodities markets. In fact, new legislations on environmental issues have 
created an opportunity for self-generators to market their electricity at a competitive 
price. The volatility of electricity prices motivates large electricity consumers to invest in 
self-generation as a way to control supply costs. 
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2.3.2 Electricity prices 
Before liberalization began, organizations were supplied by state-owned utilities. 
Typically, supply contracts were arranged for by long term periods and prices were set by 
a regulated rate in a flat or a peak-off/peak structure. The bargaining power of incumbent 
suppliers offered almost no space for flexibility or negotiation. However, as markets 
opened up, some consumers garnered the opportunity to switch suppliers (Jamasb and 
Pollitt, 2005) and leave the tariff structure.  
When the deregulation process began, large electricity consumers paid regulated prices, 
according to their level of consumption. The price was, in most cases, managed by a 
transfer scheme. However, as part of deregulation, many countries faced an alignment of 
prices to cost and then introduced a market-based energy price. Thus, large electricity 
consumers today have to choose between two options: 1) payments of an all-inclusive 
price based on real time pricing, or 2) choosing energy through an independent supplier 
or generator and integrating the delivery services via regulated transmission costs (EC, 
2007). In both cases, prices would be market-based by linking them to the spot price of 
electricity or to the price of any other commodity, such as fuel oil, natural gas or coal.   
The introduction of market-based energy prices has changed the pattern of supply costs. 
In addition, through the unbundled price structure, users are allowed to modify their price 
components according to their consumption pattern, profiting from the price situation in 
the best possible way. At the same time, however, they are being exposed to the risks of 
price fluctuations.  
In some countries, the tendency to switch suppliers has been relatively low, due either to 
the co-existence of regulated tariffs that eliminate the incentive to save on price or strict 
administrative procedures, information exchange, protocols and payment conditions (EC, 
2007). This behavior has a direct impact on the level of competition in the supply sector 
by reducing the number of alternatives and, indirectly, the price of electricity that, in turn, 
affects other costs. This emerging market structure comprises a greater number of 
players, different contractual relations and a new set of products that has added 
complexity to decision making processes.  
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New market conditions, increased concern about environmental issues, the combination 
of competitive and regulated regimes in generation and supply sectors, a variety of 
market players and a diversity of business models with contractual relations have all 
affected the price of electricity (CEEPR, 2007). Additional factors that affect the volatile 
behavior of electricity prices are the dynamics of CO2 and fuel prices – these rising costs 
are referred to as risk sharing between suppliers and end-users (Handfield, 2004). 
Actually, those factors make power sourcing a complex process, compelling energy 
intensive users to redesign their supply strategy in order to keep supply costs under 
control (Platts, 2004). 
In the past, electricity prices were determined mainly by physical conditions, such as 
weather, hydrology, outages, etc. and by market factors, such as supply and demand and 
investment needs (EER, 2007). Today, there are some additional factors that also modify 
the behavior of electricity prices. The most relevant of these are fuel costs and 
environmental policies, such as emissions trading and support systems.  
 
Fuel market 
The cost of electricity reflects the price of fossil fuels (IEA, 2007; EER, 2007) if there is 
a cost pass-through. Coal, fuel oil and natural gas prices are important components of 
electricity prices because they are the dispatched technologies that participate in the day-
ahead market (EFET, 2000; EUROSTAT, 2006; IEA, 2007).  
For example, in countries where coal plays a major role in electricity generation, such as 
Germany, Poland and Estonia, the price of coal has a major impact on electricity prices 
(IEA, 2007). Figure 3 shows the generation mix in the EU-25 to be mainly dominated by 
























(Source: EU Europe´s energy position markets and supply- Report 2009) 
 
In recent years, the evolution of the technology and CO2 regulation has provided 
additional incentives for Natural Gas Combined Cycle Units. But experience shows that 
changes in the gas markets directly initiate changes in the electricity market – both in 
terms of the price level and price volatility in countries, for example, such as the UK, the 
Netherlands, Italy and Spain where the off-peak price is set based on natural gas prices 
(EC, 2007). The calculation for the correlation of electricity prices and natural gas is 
0.9394. This calculation shows that the highest level of dependency is on natural gas. The 
correlation of power generation with the following commodities is shown next7: 
 
Natural Gas 0.9394 




                                                 
7
 Analysis and calculations based on EC, 2007 EU 27 














The next Figure 4 shows the high correlation level existing in several countries between 
forward natural gas and electricity prices. This situation can be explained by the fact that 
almost 40% of installed capacity in the UK is gas-fired.  
 











(Source: 2010 -  OMEL – Spain, EEX - Germany, NETA – UK, EU Eurostat) 
Recently, fossil fuel prices – especially natural gas prices – have increased and are also 
unstable, making the electricity price more volatile than ever (IEA, 2007). There are 
several factors that explain the behavior of gas prices, including: the increased demand 
for natural gas, as opposed to oil or coal (due to environmental concerns), the lack of 
sufficient reserves in Europe to satisfy increased demand, the emergence of new 
advanced technologies and regional political issues.  
At the moment, large electricity consumers face two concerns related to fuel prices and 
their impact on supply costs (Talluri, 2004). First, the development of fossil fuel prices is 
highly dependent on factors that have not been considered in the past and which are the 
result of more rigorous environmental regulations and policies (IEA, 2005). In fact, the 
number of factors that affect the supply cost, either directly or indirectly, is expected to 
rise significantly in the coming years. Second, the fuel mix varies between countries and 
Electricity Prices
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the cost of technology strongly influences generation prices, making the price of 
electricity variable within the Member States of the EU (IEA, 2007).  
This offers large electricity consumers the possibility of relocating their operations to 
countries with better cost structures by adopting a cost-effective way of sourcing. 
Consequently, large electricity consumers today face two challenges: 1) Addressing the 
question of whether their position allows them to change geographical location, 
according to the electricity price formation and depending on the energy market 
conditions and price, and 2) considering whether the company can adapt to the new 
energy cost structure, based on the changes in fuel and electricity prices, regulatory 
systems and different policies on environmental issues. It is also important to remember 
that the price of electricity in a particular country not only depends on costs derived from 
the generation mix but also on the administrative system of the country and support 
schemes that the authority provides for different green energy technologies.  
2.3.3 Support mechanisms 
The EU has proposed changes in energy regulations to make energy markets more secure, 
competitive and sustainable. In several countries, such as Portugal, France, Italy, Spain, 
Hungary and Poland, a liberalized supply market and freely negotiable energy prices co-
exist in a system where customer tariffs are still being regulated (IEA, 2007). However, 
the governments of those countries have determined tariffs below the corresponding 
wholesale benchmark to ensure the lowest price for intensive users who have decided to 
stay under a controlled regime (EASAC, 2006). This concession represents a significant 
difference in electricity prices among consumer groups within the same country. This is 
because the differences in electricity prices offer large electricity consumers operational 
flexibility – the opportunity to relocate their energy consumption patterns to those places 
where electricity is less expensive. Within the threshold of higher and more volatile 
electricity prices, some governments have also provided large electricity consumers with 
green subsidies that favor some of the existing technologies or supply options, negatively 
impacting the viability of other sourcing alternatives and affecting the competitiveness of 
the whole market.  
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Support mechanisms provide incentives to generators that use specific generation 
technologies. The main advantages of subsidies in energy self-generation are basically 
threefold: 1) the initial cost of self-generation is lower than the typical cost of generation, 
2) the cost of the energy supply is less variable because it is under the user’s control of 
the company and is not subject to the market fluctuations. While a number of different 
support systems seem to exist and favor independent generators, one of the most 
advanced is the formation of a purchasing consortium for energy intensive users. 
3) emission trading is a support scheme that favors non-fossil-based technologies through 
allocating the additional cost to the fossil-based technologies (Cédric and Reinaud, 2004). 
Therefore, the final supply cost will depend highly on the selected supply option, for 
example, on the technology used for electricity generation. Thus, self-generators today 
are more oriented to use green technologies that can help them to generate and market the 
power at a competitive price with the green tag.  
Subsidies are considered to be a factor that affects price differences between countries 
and the variety of available supply options (EC, 2007). While those schemes represent a 
solution to solve specific problems and are good temporary options for supply at lower 
cost, they also distort a competitive price formation by favoring specific technologies or 
specific supply approaches.  
Various support schemes face different levels of uncertainty and make the selection of a 
supply option more complex. First, there is regulatory risk, which includes uncertainty 
associated with the introduction of new measures to address climate change (such as the 
timing, extent and form of policy); there are also deferred decisions associated with 
policies that have already been implemented (for instance, future permit allocation under 
the European Emission Trading Scheme [EU ETS]); and there are intervention risks (like 
a change in policy direction). Second is the implementation risk, which is comprised of 
uncertainty associated with the efficiency of climate change policies that have been 
announced but have not yet been applied. The above uncertainties need to be internalized 
in strategic plans of sourcing portfolio options at the company level. 
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2.4 Climate change policy  
Since the late 1990s, the EU has faced new challenges due to climate change concerns. 
The EU governments are committed to cut their greenhouse gas emissions by 8% from 
1990 levels by the period 2008-2012.8 Because the power sector is the largest greenhouse 
gas emitter in most Member States, the EU has decided to partially de-carbonize the 
electricity system by introducing and promoting a reduction of pollutants through the use 
of renewable energy sources (Directive 2009/28/EC). This objective, however, is not 
completely aligned with the basic energy regulatory goal of maintaining affordable prices 
for consumers. In practice, reducing greenhouse gas emissions has increased electricity 
prices since electricity generation from fossil technologies is still less expensive than 
from those based on renewals. Therefore, politicians face a challenge in finding a balance 
between climate change policy and energy liberalization. 
2.4.1 Emission trading scheme 
Climate change and global warming have become the main drivers of environmental 
trends. In an attempt to address these environmental issues, the EU has implemented 
some policies that have promoted the development of clean technologies; at the same 
time, this has led to extensive changes in the EU economy (Point Carbon 2010). The 
main change has been the emergence of a “Carbon Market” as a result of CO2 emission 
permits (such as European Unit Allowance [EUA], Certificate of Emission Reduction 
[CER] or Emission Reduction Unit [ERU]) transactions (Reinaud, 2005). The Carbon 
Market is strongly correlated to the energy and electricity markets; in fact, CO2 price 
variations depend greatly on overall energy and electricity generation. 
EUA’s are administered by the EU ETS and these allowances are given for free in Phase 
I and Phase II – 2005-2007 and 2008-2012, respectively. It is expected that the EUA 
allowances will be more restricted in the third phase and that large electricity consumers, 
as well as power companies, will need to buy them in the market or through the 
auctioning process organized by local governments (IEA, 2007).  
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The clean development mechanism (CDM) and the join implementation (JI) have been 
developed by the United Nations (UN) framework convention on climate change. These 
mechanisms allow large electricity consumers to develop emission reduction projects that 
would be credited with certificates of emission reduction units (CER-CDM or ERU-JI). 
These credits can be exchanged in the EU ETS program, in order to comply with the 
regulation and emission targets. 
2.4.2 Drivers of CO2 prices 
The changes in the market price of CO2 may directly affect the cost of electricity to the 
end-users and, consequently, may influence their final decision about how to source 
power (Oko Institute and Ilex Consulting, 2006). Depending upon the way that power is 
generated and then supplied to end-users, different relationships between the final price 
of electricity and CO2 prices can be identified. Those interactions are, indeed, largely 
responsible for making some sourcing strategies more favorable than others. Figure 5 
shows the evolution of the prices of CO2/EUA and the prices of electricity in Germany. 
The prices of CO2 are related to the second phase of the EU ETS.  
 




(Source: 2010 - EEX - Germany, EU Eurostat) 
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Before explaining the relationship between electricity and CO2 prices, an overview of 
CO2 price formation is provided. This will help understand the complexity inherent to 
this process, its influence on electricity price changes and how those changes may affect 
the selection of specific sourcing strategies. 
According to an IEA Information Paper (2007, p. 17), the price of CO2 is typically 
influenced by the following factors: 
The overall stringency of caps imposed on installations 
This is a function of the initial allocation – how much lower it is from business-as-usual 
emission projections, as well as from the economic environment of the underlying 
activities. For example, a sustained steel demand would obviously increase emissions in 
the near future and drive up demand for allowances. Similarly, demand for electricity-
intensive products would also put pressure on the power sector to reduce emissions.  
External supply of project-based mechanisms  
An abundant supply of project-based credits (for example, certified emission reductions 
[CERs] and emission reduction units [ERUs]) could have an ensuring effect on the price, 
since project-based reductions are generally expected to cost less than EUAs. This is 
borne out by current observations: Project-based units being priced mostly at EUR 13-15 
per t CO2 in August 2006 for delivery in 2007 and EUR 6-13 per t CO2 for delivery in 
2009-2012, against EUR 15-20 for spot EUAs. It is not clear, however, that Clean 
Development Mechanism (CER´s) and Join Implementation (ERU´s) can deliver enough 
credit volumes to meet a significant portion of Kyoto Parties’ demand. On the other hand, 
a limited demand for EUAs could increase the relative importance of project-based units. 
Relative fuel prices  
For some industries, especially power generation, the price of gas and its relationship 
with the price of coal affects operating choices. A relatively high price of gas encourages 
more use of coal, which should drive up demand for CO2 allowances, while keeping all 
other things equal because coal emits twice the CO2 emissions than natural gas. If such a 
phenomenon is sustained, and EUA supply becomes tighter, CO2 prices may reach a level 
that allows gas to be more competitive again. 
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Weather (temperature, rainfall, cloudiness)  
Power generation represents the majority of the total EUA allocation. Hence, factors that 
affect power generation are bound to affect the supply and demand of EUAs. A dry year 
in Scandinavia is likely to trigger more demand from fossil-based generators and increase 
emissions. 
Regulatory features  
Several national allocation plans (NAPs) specify, in the majority of cases, EUAs that 
have already been allocated are not transferable upon the closure of a plant. Therefore, 
the possibility of selling unused allowances is minimal. Consequently, installations are 
less likely to resort to such measures as a way to reduce emissions. This should, in a tight 
market, put upward pressure on prices.  
Policy uncertainty 
Climate change is inherently a long-term, uncertainty-ridden challenge in a number of 
aspects, including scientific, technologic and economic. Given that political systems are 
skewed toward addressing more immediate concerns, few governments are well prepared 
to consider and adopt long-term action against long-term risks. Uncertainty may lead to a 
delay in investment, therefore, having an impact on the overall level of CO2 allowance 
prices (Blyth and Yang, 2007). Still pending are the rules that will apply in the EUETS 
Phase III (2013-2020). 
Abatement options  
While marginal CO2 abatement cost might, in the long run, trigger direct investments 
toward abatement projects, fuel switching from coal to gas or from lignite to coal in 
power and heat production – probably the most important short-term measure.  
According to the above-mentioned reasons, it is evident that the price of CO2 is no longer 
the outcome of a simple calculation based on fuel used. The considerable volatility of the 
observed price of carbon emissions has also raised some concern about the regulatory 
framework for climate change and the technologies that could be used to offset CO2 
emissions, making it more difficult for energy intensive users to select a strategy that 
would respond to those changes.  
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2.4.3 CO2 influence on electricity prices 
In general, the cost of supply is affected by the CO2 cost component – either directly or 
indirectly – through the cost of generation when using those technologies that rely on 
fossil-based fuels. The power generators that are subject to emission caps now face an 
additional cost component, as a result of their CO2 emissions and with the possibility of 
having to incorporate it into the price of the electricity. However, because not all 
generators are willing to explore this opportunity, nor do they all use fossil-based 
technologies; this additional cost component is defined by two factors: 1) The generator’s 
strategy on which the business is based, and 2) the technology used. Thus, today we can 
find many large electricity consumers paying different prices for electricity, as a result of 
the emissions costs.  
The first correlation between CO2 cost and electricity prices was obvious only a few 
months after the scheme began and clearly demonstrates its correlation. This relationship 
is generated by a series of interactions triggered by CO2 prices that vary, depending upon 
other environmental and political factors. Variations in CO2 prices directly impact the 
behavior of electricity prices, and vice versa, building a dynamic cycle that is also 
exposed to market changes. The low correlation between CO2 prices and power prices 
does not imply that there is no relationship between CO2 and electricity prices; rather, it 
means that specific variations are due mainly to additional factors. 
Climate variability may also influence the relationship between electricity and carbon 
prices. More precisely, rainfall impacts a country’s electricity production with regard to 
its energy mix and this, in turn, influences CO2 emissions. For example, the Spanish 
electricity market suffered from a low level of rain in the winter of 2005 and had to 
replace the shortage in hydro-electric power by thermal and fuel energy.  
No matter which factors affect the price behavior, large electricity consumers need to 
manage the price volatility because their competitiveness highly depends on it. There are 
different sourcing strategies that large electricity consumers can follow to control the cost 
and reduce potentially negative effects on the final price of their products.  
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2.5 Industrial vertical integration  
Before the liberalization process started, organizations were supplied through long-term 
contracts, where the price of electricity was set at a tariff rate. With the high bargaining 
power of suppliers – and with almost no space for negotiation – on-site power generation 
was the single possible measure to provide continuous supply at a competitive cost. 
According to Bain (1956, 1959) and Tirole (1988), companies make the decision to 
vertically integrate as a response to market power that exists in upstream and/or 
downstream markets and/or reflects efforts to create or exploit market power.  
With the presence of weak incumbent generators, new players were able to participate in 
organizing the wholesale market. The companies that now invest in generation units are 
independent power producers and large electricity consumers that must cover their 
energy needs. With market changes, energy intensive consumers have gained the right to 
sell electricity, taking a more active role in the market, as well as in the electricity supply 
chain (EC Directive 2009). Thus, self-generation is not only a way to ensure a back-up, 
or get a reliable supply; it is also an opportunity for price hedging and business 
diversification (Joskow, 2006). In addition, new market regulations may motivate on-site 
generators to participate in large projects. It is expected that some small, on-site 
generation units will be replaced by larger scale units that have the ability to provide a 
steady supply to the grid and allow generators to sell generated power to the market. 
Moreover, new regulations on environmental issues and a market reformation process are 
encouraging the development of a marketplace for environmentally friendly technologies 
by allowing intensive consumers to market their electricity at a very competitive price 
(Madlener and Stagl, 2004).  
The fundamental reason behind new environmental regulation is  to  integrate other 
technologies to replace coal-fired generation, which would lead to lower CO2 emissions 
and reduce environmental impact (NREL, 2002). Some incentives have become available 
to promote green power, where the green electricity is an important premium against 
standard electricity prices. From the perspective of both generators and customers, these 
environmental incentives, in addition to the process of market reform, have significantly 
changed the status of electricity self-generation. This can be considered a supply option 
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or a solution for business diversification. Figure 6 presents a timeline of the liberalization 
process and the level of vertical integration in which a consumer can become involved. 
 











(Source:  Treviño, 2010) 
Power sourcing has become more integrated for consumers as a result of an opening 
market and ongoing market changes. Technology standardization, the increasing 
liberalization of electricity markets across Europe and government subsidies are three of 
the many reasons that have made self-generation projects widely acceptable. 
2.5.1 Evolution of vertical integration 
The opening up of the electricity market has promoted new favorable market conditions 
where advanced technologies might encourage large electricity consumers to invest more 
in self-generation projects (CSEM, 2007).  
The reliability of supply and the incentives to reduce demand from the grid have 
promoted the development of self-generation units to provide back-up flexibility during 












































to the cost-effective technologies and marketplace is seen as an opportunity of accessing 
a reliable supply and controlling the variability of supply costs (D’Aveni and 
Ravenscraft, 1994; De Boer, et al., 2003). 
The evolution of different actions and investments in the company to increase the level of 
participation in the control of the electricity supply can be categorized as the level of 
vertical integration. Figure 7 exhibits, graphically, the evolution of vertical integration as 
a function of investment levels, starting with the assumption that a firm increases value 
when it gets involved in vertical integration activities. 
As a company implements an action to manage the energy supply, the capital required to 
integrate initiatives will also need to include additional human capital. Also, the 
intangible value of the company increases as the full integration takes place. 
 









(Source: Treviño, 2010) 
Load management practices, such as production shifting and peak hour generation are 
typical of low-scale projects with a small investment during the regulated and transitional 
period of market restructuring (Bonneville, 2006). Additionally, the level of integration is 
relatively low, since only a fraction of the needs are covered by these activities (Ellram 
and Carr, 1994). However, even those projects are usually created by on-site investments 





















































for implementing “production shifting” that include the cost of labor and the cost of 
operations (Williamson, 1996).  
Similar to production shifting, peak-hour generation is often covered by small fossil fuel-
based generation sets. Those sets do not represent a significant investment and they do 
not require skilled labor. Although a firm may be producing its own electricity during 
peak-hours, the rest of the energy needs are met through some means other than self-
generation. Therefore, in this case, the level of integration is low.  
In general, load management activities, such as production shifting and peak hour 
generation, are low-investment options. This option offers interruptible contracts, 
bringing additional value to the scenario (Baldick, et al., 2006); it complements regular 
supply contracts for load management and back-up units that can provide the operators 
with increased flexibility. 
With market deregulation and sector unbundling, large electricity consumers have gained 
the right to use different economic mechanisms to improve their positions and establish 
their market presence. Today, for example, large electricity consumers might aggregate 
their load to take advantage of a joint investment in a generating facility. Partners would 
share the value of the assets. A company with a 1% contribution could be provided by 
20% of the total power generated. Companies entering these types of agreements would 
not be obliged to share the human capital that has been built to operate and maintain the 
plant. The risk and exit barriers would be significantly lower than if a firm had invested 
in a facility of its own. Large electricity consumers sharing a power plant can be partially 
integrated, still buying some of its power from the market or from a retail supplier.  
On the contrary, full ownership requires the highest investment and involves a larger risk 
(Ellram, 1993). Besides the investment needed to build or acquire the facility, the human 
capital will also provide the required talent to manage and operate the new facility.  
In the end, utilizing self-generation and reaping its ensuing benefits depends mainly on 
market conditions. If a firm is willing to face both the investment and challenges that 
self-generation involves, potential value can be generated by integrating the generation 
activity with the core operations; this, however, must be planned very carefully to 
achieve the optimal level of the firm’s general strategy.  
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Additionally, the size of the company and its resource capacity should also be considered 
decision making factors. For example, it is normal that small companies decide to buy 
electricity instead of to self-generate. The main reason is that they do not have the 
required capabilities (such as financial, human and intellectual capital, etc.) to carry out 
all of the required activities. But, as the business of the company grows, the operation 
changes its consumption pattern. Demand increases and power costs represent an 
important fraction of the total cost. In this case, power supply becomes a strategic issue 
for the company. There are two main factors – the internal company’s capabilities and the 
importance level of the supply cost – which should be considered while integrating the 
new business. 
2.5.2 Motivations for power generation  
Power generation can also be used for price hedging because it might help large 
electricity consumers monetize the value (Williamson, 1985). For example, grid 
connection allows power generators to sell the surplus of the generated electricity to the 
grid when market conditions are favorable and to take electricity from the grid when the 
cost of generation is higher or when the generation unit is out of service. This situation is 
typical in more competitive environments, where industrial users are equal participants in 
the market.  
Apart from managing and benefiting from changes in market conditions, another 
motivation of self-generation is to lower the level of dependency on third party suppliers 
(Bain, 1956; 1959). Large electricity consumers can make use of economic advantages to 
supply their power needs directly and avoid double price distortion that occurs when 
firms add their marginal costs at each stage of the chain value (Tirolle, 1988; Grega, 
2003). In this way, generation can make the supply cost equal to the generation cost.  
There are two factors that have promoted the practice of self-generation: 1) energy 
efficiency development with new regulation, and 2) environmental concerns and the 
promotion of green friendly technologies (IEA, 2007). In fact, while sector restructuring 
has helped independent power producers access the marketplace, technology 
development has also allowed them to generate electricity at a very competitive cost. 
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A generation unit can be used for different purposes, from load shifting where only 5% of 
the need is covered through to self-generation and full integration where 100% of the 
need is met. Depending upon the case, the technology used for electricity generation will 
have an important effect on the production cost. 
2.5.3 Technologies related to power generation 
The power generation technologies can be categorized by different criteria but the most 
frequent is the type of fuel (Oko Institute and Ilex consulting, 2006). According to the 
fuel used, available technologies for electricity generation can be divided in two main 
groups: 1) fossil-based technologies and 2) technologies based on renewable energy 
(RES) sources, the so-called environmentally friendly technologies. 
Fossil fired technologies are a low investment option (EUR/KW), although the variable 
cost linked to the fuel and CO2 costs might increase the overall expense. The operational 
reliability is quite high, making the technologies very suitable for load management, 
particularly in the case of production shifting and peak-hour generation.  
Technologies based on renewals are relatively new and some of them are still in the 
development phase. They are environmental friendly, free of emission costs and are 
commonly supported by governments through different financial mechanisms. The 
operational reliability is lower than fossil-based technologies due to the availability of 
natural resources, such as wind, geothermal, etc.  
In general, the majority of renewable (RE)9 technologies have become more cost-
effective, as a result of research and development (R&D) activity (Egenhofer, 2006). 
Therefore, the variable and higher costs of fossil fuels – with an adequate technological 
development – have reduced the gap of generation costs between fossil and RE-based 
technologies, making RE more feasible (EER, 2007).  
In an effort to provide future cost reductions, the development of more highly efficient 
technologies is still underway (Egenhofer, 2006). Previous financial barriers that 
represented significant impediments for RE deployment have now been overcome. In 
                                                 
9
 RE: Renewable Energy 
 32 
some cases, small on-shore wind projects might be less expensive than conventional 
technologies with the cost range of 900- 1,100 EUR/kW, compared to a pulverized coal 
combustion plant at 1,100 EUR/kW and a CCGT10 at 550 EUR/kW (EER, 2007). The 
relationship between investment and operational coal in different technologies is 
illustrated in Figure 8.  
 










(Source: Emerging Energy Research – Vestas 2006 pag. 6) 
Apart from support schemes and market restructuring, other factors continue to act as 
important incentives to encourage the use of environmentally friendly technologies. First, 
the prices of fossil fuels will promote RE projects. This is due to volatile and 
unpredictable fuel prices, the lack of reserves, changing weather conditions and 
increasing environmental concerns affecting the variability of the generation cost of 
fossil-fired technologies (Wiser and Bolinger, 2004). Second, there are new cost 
components, such as expenses related to emissions, air pollution, water and soil disposal, 
etc, which will support a move toward the environmental protection effort. And third, 
                                                 
10
 CCGT: Combine Cycle Gas Turbine. 
IGCC: Integrated Gasification Combine Cycle. 
CCS: CO2 Capture and Storage. 























technology development and higher energy efficiency have changed the production 
output, bringing the cost of RE generation down (Gross, et al., 2002). 
Finally, financial and R&D support, new regulatory and legal frameworks and re-
established administrative procedures and policies, have all been created to help large 
electricity consumers with technology development and market penetration. Both well-
organized incentives and a regulatory system are crucial motivational elements to 




The electricity market in Europe has been driven by the liberalization of the electricity 
sector and new reforms to create more competition develop a single electricity market 
and free access the network.   
New incentives were put in place to promote the development of renewable electricity 
and support mechanisms were crated to introduce new green technology to generate CO2 
free electricity.  This has created a more complex process to identify, analyze and select 
the best electricity sourcing option.  
Additional regulatory risk has been introduced, which includes climate change regulation 
that has been implemented in different phases since 2005 when the EU-ETS started.  CO2 
regulation will have a direct effect in the way electricity is being supplied and consumed. 
Fossil fuel technologies will continue to dominate the generation mix, especially after the 
disaster (2011) in Fukoshima, Japan.  Nuclear technology will remain to be questioned as 
a reliable source of electricity. Any way, vertical integration for the demand side will not 
be affected by this event, since is unlikely that electricity consumers could invest in 





Chapter 3.  Theory Related to Electricity Sourcing Strategy 
 
In this chapter, important concepts for this research on strategy foundation are revised in 
order to describe the relationship between strategy and methodology formulation. 
Additionally, different economic theories and supply chain literature will be examined to 
illustrate the relationships between electricity sourcing options and specific market 
conditions.   
3.1 Sourcing strategy 
Strategy has been seen as an alignment between mutually supporting systems – the firm 
and its environment. Strategy research has two main concerns: 1) To explain what 
determines firm performance, and 2) to identify what affects firm strategy. There have 
been three main paradigms that are utilized to answer these two questions:  
1. The Structure-Conduct-Performance (SCP) paradigm (Bain, 1956) and its 
derivative, industry structure model (Porter, 1980) view the external environment 
as a key determinant of strategy (i.e., conduct) and performance. According to 
SCP, the main flow is going from industry structural variables to firm strategy and 
then to firm and industry performance. Porter’s model retained the basic flow of 
the SCP but, rather than focusing on industry, used the model to discuss strategies 
open to the firm to improve its performance (e.g., positioning strategies).  
2. The Strategy-Structure-Performance (SSP) paradigm highlights factors 
complementary to strategy, such as organizational structure and firm 
performance. Originating in Chandler’s (1962) classic study, the model proposes 
that different growth strategies are driven by internal structural arrangements, 
implying that the match between strategy and structure results in better 
performance. This model has been integrated into contingency research in 
organizational theory.  
3. A related and more recently embraced model is the Resource Based View (RBV), 
highlighting the importance of resources on the firm’s growth. The RBV sees 
certain resource attributes, such as inimitability, uniqueness and flexibility as 
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enabling certain strategies (e.g., cost leadership) and contributing to sustained 
competitive advantage (Barney, 1991; Teece et al., 1997).  
Together, these three different paradigms see firm performance as affected by the 
environment, firm strategy and other internal attributes, such as resources and 
organizational structure. A visual characterization can be shown in Figure 9. 
 








(Source: Farjoun, 2002  pp. 561) 
 
The presented theories have considered strategy as position and implied that strategic 
choice is mostly a selection among static configurations. Furthermore, viewing strategy 
as the main determined factor, which promotes firm success, is occurring in a changing 
environment. 
However, while recognizing the dynamic nature of the environment, the concept of 
strategy has to be questioned. Its simple assumptions may be better suited to a relatively 
stable and predictable world and seem to be at odds with more complex and constantly 
changing behavior of individuals, firms, and markets. 
The previous model on strategy existence does not necessarily have to be rejected 
because it explains the idea of steady states and strategic positions. Rather, we would like 
to explain firm success and failure by looking at historical development and observing 
the path of change (i.e., assuming the future changes). We see capabilities, environment 










Therefore, extending earlier definitions, a firm's strategy could be defined as the planned 
or actual coordination of the firm's major goals and actions, in a time and space that 
continuously co-align with the firm its environment. The firm's strategy co-aligns it with 
the environment by building on and modifying the firm's internal attributes and forces it 
to respond to, and influence, environmental conditions and developments.  
Firm organization  
Firm organization includes the actual and potential (i.e., future) internal mechanisms, 
institutions, developments and forces that induce, enable, modify and carry out the firm's 
strategy. This particularly includes the states and paths (i.e., history) of a) resources and 
technology and b) administrative and social structure. These two categories are viewed as 
mutually supportive and distinct from strategy, whose main role is to mediate and guide 
firm-environment interactions. Each of the categories are viewed as an open subsystem 
that interacts with related elements in the environment through resource exchange, 
communication and other relationships and boundary activities (Chandler, 1962 pp91-
104).  
Firm environment  
Firm environment can be an important consideration: it is indeed useful to view the 
environment as consisting primarily of other actual and potential actors, as well as their 
actions (Bain, 1956; Porter, 1980). They can include individuals, groups, organizations, 
an entire industry (Porter, 1980), a distribution channel, a network (Thorelli, 1986), etc. 
The environment includes political, economic, social, institutional, informational, 
technological and demographic aspects, as well as conditions and developments. The 
firm's environment includes, in particular, actors' resources, technologies, strategies, 
relationships and interactions, performances and external developments, forces, events, 
and discontinuities that may affect them and the focal firm. Finally, the environment 
includes past and current environments and future environments in which the firm may 
potentially operate, either as a result of its own initiatives or as the result of the initiatives 
of other actors. 
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Firm performance  
Firm performance denotes the quality of the firm's continuous co-alignment with the 
environment (Chakravarthy, 1986 pp 437-458). This parameter can be represented by 
growth, profitability, survival and other standard indicators but not by financial 
indicators. Depending upon the context, firm performance may include indicators in 
multiple levels of analysis (e.g., business unit).  
Apart from the strategy position, it is useful to know what the procedure is that we should 
use in order to build a strategy. The practices utilized in creating a strategy are referred to 
as a strategy formulation process. The main goal of this study is to actually understand 
and present a systematic approach that can be used to develop a methodology to 
formulate strategy in the electricity sourcing domain.  
Strategy formulation process 
According to Farjoun (2002), strategic management is defined as the super-ordinate and 
continuous organizational process for maintaining and improving the firm’s performance 
by managing or rather, enabling, formulating and realizing its strategies. Within this 
definition, strategic management is viewed as a process and a progression, which 
includes the sequence of events and activities over the time.   
Strategy formulation is most closely associated with the need to match the company's 
internal resources and distinctive competencies with environmental opportunities and 
threats, so as to better meet overall goals and objectives (Andrews, 1971). Reviewing 
different literature we have found many useful definitions that can help us to understand 
the formulation process such as:  
• The decision rule is to choose a strategy that capitalizes on the company's 
strengths, fixes its weaknesses, exploits its opportunities and defends or 
neutralizes threats (Barney, 1997 pp 99-120).  
• Strategy needs to match firm resources with environmental opportunities and be 
consistent with organizational elements. Strategy also must be in line with 




However, in a dynamic environment we are obliged to extend these definitions in several 
ways. We must take into account the planning of sourcing alternatives, suggesting the 
need to evaluate the current supply strategy, as well as new alternatives. Moreover, the 
formulation cannot simply include internal and external analysis, synthesis or analyzing 
the existing environments. Rather, it must incorporate both intuition and invention to 
recognize oncoming changes. This point is important because it explains, in part, the 
elements that can be eventually used to formulate a dynamic strategy. By assuming 
changes in the environments from the onset of the formulation process, it is possible to 
develop a strategy that continuously co-aligns the company with its business 
environment.  
According to Farjoun (2002), firm organization and firm environment interact with each 
of the sub-processes of strategic management – strategy formulation and strategy 
implementation. Going further, the roles of different elements of the firm's environment 
and organization are not restricted to solely being inputs to strategy but also extend to 
being a context for facilitating strategy development. (see Figure 10). 
 
Figure 10. Strategy development process 
 
   
 
 
(Source: Adapted from Farjoun 2002) 
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At the same time external conditions (i.e., political, economic, social, technological, 
environmental and cultural, etc.) play an important role in defining sourcing plans. 
Internal conditions as the integration of organization and environment into each of the 
sub-processes suggest a view of strategic management as a process of managing changes. 
Thus, Farjoun (2002) highlights human engagement, the particular role of strategic 
leaders and the particular considerations associated with changes, such as lags, timing, 
duration, momentum, inertia and abortive efforts. Finally, Farjoun suggests that strategy 
formulation deals with the sensing, evaluating and planning of external and internal 
changes, rather than simple making choices. Therefore, it means that strategy realization 
deals with the implementation of changes, both planned and emergent.  
During the formulation stage the process, management proposes more than two scenarios 
or solutions i.e., measures that could satisfy a company’s requirements. Before the right 
course of action is selected, among all of the alternatives, the potential outcomes must be 
assessed. Often during the execution phase, additional changes take place and the strategy 
itself may, in part, affect these changes. For example, the company management that 
considers entering into a new supplier relationship evaluates the industry structure and 
position of the potential supplier vis-à-vis the company's requirements and available 
resources. However, in today’s highly competitive markets, this approach is not 
sufficient.  
Any number of changes will occur before and during formulation or execution (e.g., the 
simultaneous relations with other firms) and the following must be examined: what 
changes will be produced when changing the supplier (e.g., impact on core business)? 
What resources will be consumed during the process (e.g., managerial attention, human, 
financial, intellectual capital)? What implementation capability does the firm have (e.g., 
how efficient is the switching process likely to be) and how the internal and external 
stakeholders might support or interfere with the execution (e.g., reaction of incumbents, 





Critical Factors in the organization 
Resources in the organization are related to the following: physical assets, financial 
assets, human capital and intellectual capital (Barney, 2001 pp 41-56). From these four 
basic dimensions we can build the main stream that integrates the organization’s 
performance and its philosophy about operating and optimizing business practices.  
Human and intellectual capital, physical and financial assets provide the main drivers that 
influence the performance and value creation of organizations.  Some additional key 
performance factors are linked to these four drivers. 
For example, new technologies can influence the operational and environmental 
performance of the company; these factors could be linked to physical assets.  New 
investments and volatility of prices can affect the revenues of the firm and these are 
linked to the financial assets.   On the other hand know-how, labor costs and better 
sustainability practices influence highly the intellectual and human capital. Figure 11 
describes the main factors that relates to the four dimensions.  
 

















































Beyond the question of how current strengths, weaknesses, opportunities and threats 
affect the choice of strategy there is an equally important consideration – what might be 
the extent to which an executed strategy affects the internal elements of the firm? 
Moreover, in the strategy exercise, a firm should give critical weight to main factors, 
either enablers or restrictions to the short-, medium- and long-term viability of the 
projects at hand, so critical in the electricity markets.   
We have identified the three basic elements that are the most relevant dimensions within 
the organization: technological, economics and resources (TER). The technological 
elements provide the operational performance and its influence on the environmental 
impact. The economic elements include the business’ financial performance with an 
evaluation of revenues and the cost of operation. Finally, the resources involved in the 
organization related to the financial, human and intellectual capital must also be 
considered. Figure 12 describes the nine different factors that drive the performance of 
the firm. 



































3.1.2 Electricity planning 
Hodgson (2004) defines strategy for a company as, the way firms and its leaders fulfill its 
mission in the environment. He goes on to say that the external environment includes all 
kinds of factors that need to be taken into account – political, economical, social, 
technological and environmental (PESTE). Hodgson also suggests that without the 
exploration of the future to deal with possible uncertainties, strategic planning creates a 
default scenario – “A future that validates the plan and this view of the future dominates 
… decision making.” Identifying PESTE influences is a useful way of summarizing the 
external environment in which the sourcing has to be made; it must be followed up by 
considering how a decision maker should respond to these influences (Aguilar 1967). 
Synergist’s PESTE Analysis is a perfect tool for decision makers, helping them to 
analyze the forces that are driving their industry and how these factors will influence their 
businesses and the industry as a whole. It also presents a brief profile of the industry, 
comprised of the sector’s current market and future prospects. The trends of each 
dimension should be monitored over time (refer to Figure 13). 
 










 (Source: Modified application from Aguilar, F.J. 1967) 
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The strong focus on both the past and present to determine future strategy must be 
extended with a focus on the possible futures because all of the decisions are about the 
future but all of the knowledge is about the past. Thus, it is obvious that considering the 
future, as well the past and present, is an essential part of the strategy development 
process. By understanding the meaning of strategy, management can better assess how 
strategy development occurs and take the future into account during the strategic 
planning process. 
Trends in the environment 
Recognizing the need to consider the future only really became apparent since the 
external environment started to be more volatile and uncertain during the last quarter of 
the 20th century. Exploring what might happen is critical when business is faced with 
such uncertainty – current processes focused on the past and present do not provide the 
approaches, tools or methods that are required to understand the future. According to 
Mintzberg (1994), strategic planning is always about analysis – breaking down a goal or 
set of intensions into steps and formalizing those steps so that they can be implemented, 
as well as articulating the anticipated consequences or results of each step. Clearly, this is 
an activity requiring strongly analytical, logical, deductive and pragmatic thinking in 
order to ensure that things stay on track. It is generally intuitive, experimental and 
disruptive (Liedtka, 1998). Thus, “foreseeing into the future” in an organizational context 
is best conceived and positioned as an aspect of strategic thinking, which is meant to 
open up an expanded range of perceptions of the strategic options available – all in an 
effort to create a potentially wiser strategy. Only in the case of confronting an existing 
company’s competencies and its environments with their potential changes, are we able 
















(Source: Treviño, 2010) 
According to Slaughter, a shared forward view can allow an organization to guide policy, 
shape strategy and explore new markets, products and services. Therefore, we can say 
that the development of strategic foresight is a critical step for better understanding the 
future. Since scanning and analyzing the present and past external environments are 
defined as separate steps in planning, then scanning and analyzing the future has to be 
defined as a separate step; tools and techniques to facilitate that scanning also have to be 
identified.  
According to Conway and Voros (2002), planning based on foresight is, in fact, the aim –
to integrate past and present information and work with staff to interpret that information 
in order to explore future strategic possibilities for the organization. The intent is to open 
up the conversation that leads to decision making and from which future strategies should 
be pursued. Foreseen trends or scenarios enrich that conversation, in order to identify 
potential options that may not have been visible before. This allows for the selection of a 
preferred option – one that is the most robust, irrespective of possible future events.  
To build a power sourcing strategy, scenarios are used with the aim of foreseeing future 
market conditions that would be forces for strategy development and detect opportunities 
for strategy development. Moreover, the objective of the process is to:  





Changes of the environment / PESTE
Changes in the competencies and resources / TER
PESTE
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• Build future scenarios for use in strategic planning, assisting the large electricity 
consumers to develop future-oriented strategic plans for electricity sourcing. 
By using scenarios, managers can explore the nature and shape of electricity sourcing 
under a variety of circumstances – some good and others that may not be as desirable. 
Therefore, by exploring these possibilities and examining their implications for the 
portfolio, management can be better prepared to react in more reasoned and thoughtful 
ways. 
Before beginning strategy development, company management is advised to address 
potential changes in the context of key success factors and the resources required to 
undertake them. Figure 15 describes the proposed strategy generation model in order to 
develop an electricity sourcing strategy. In this case, identifying the existing options is 
suggested, followed by identifying future trends in the environment through PESTE 
analysis. Then, an evaluation of the organization’s internal criteria will provide specific 
recommendations that can be applied within the company. 
After exploring new options, management is expected to make decisions based on those 
factors which satisfy the set of established criteria defined by the organization (see 
Figure 15).  Those criteria differ from company to company and are dependent upon the 
decision makers’ preferences.  
 










(Source: Treviño, 2010) 
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3.1.3 Electricity supply  
To survive in competitive markets, companies need to display an ability to appropriately 
adjust the scale and scope of their resources at a low cost and rapid rate (Hayek, 1945). 
Consequently, companies have been involved in decision making, such as choosing 
between producing and buying (Williamson, 1985; Quinn and Hilmer, 1994) and 
determining the number of suppliers to utilize (Min and Galle, 1991; Quayle, 1998; Zeng, 
2000). Moreover, they have faced dilemmas about alternative sourcing structures, such as 
structuring of sourcing organization (Atkin and Brooks, 2005), supply base structuring 
(Gadde and Håkansson, 1994; Hines, 1995) and choosing the nature of the buyer-supplier 
relationship (Ellram and Carr, 1994; Steele and Court, 1996; Carr and Smeltzer, 1997).  
The application of those decisions will be discussed and explained from a theoretical 
viewpoint, while practical examples will be analyzed. Our intention is actually not to 
present those decisions as examples from the real world, but rather to discuss the type of 
market challenges they can address.  
Market dynamics evolve within the regulatory framework and consequently, within the 
market structure (for this evolution, see Figure 16). The evolution of the market structure 
comes from bundle service and tariff structure to the development of competition that 
provides additional elasticity, including flexible contracts and the possibility of trading in 
the market. 
We need to carry out a full strategic assessment and evaluation in which a number of 
factors must be considered, including the importance of the service to the core operations, 
the market or industrial’s observed perception of the supplier’s service quality and 
responsiveness, in addition to the current levels of service efficiency compared to other 

















(Source: Treviño, 2010) 
The two most common theoretical approaches to the make or buy decision are both 
transaction cost economics, or TCE, (Williamson, 1985) and the core competencies 
model (Quinn and Hilmer, 1994). These two theories can help companies solve the make 
or buy dilemma. Based on TCE, the extent to which resources will be allocated between 
different governance structures is based on transaction costs – the costs of writing, 
monitoring and enforcing contracts.  
The core competence approach is of particular interest to purchasing because it highlights 
the central strategic importance of the make or buy decision (Ramsay, 2001). According 
to Quinn and Hilmer (1994), core competencies are the activities that provide long-term 
competitive advantages. These must be closely protected and all other activities are 
candidates for outsourcing. Hamel and Prahalad (1994) state that outsourcing allows the 
host organization to concentrate on those activities in which it can establish distinctive 
core competence.  
Having other companies’ specialize in the provision of supporting goods and services 
allows an organization to take advantage of strengths within the supply market. Focusing 
on core competencies it is possible to provide goods and services more efficiently, while 
















In general specialized suppliers have a distinct comparative advantage, which is grounded 
in economies of scale, lower cost structure, specialized knowledge or stronger 
performance incentives (Venkatesan, 1992; Ramsay, 2001). However, supplier markets 
are imperfect and do entail some risks for both buyers and sellers with respect to price, 
quality, time and other key terms. In fact, a real problem can occur when the supplier’s 
priorities do not match the buyer’s (Quinn and Hilmer, 1994).  
Self-generation 
When a company’s management makes the choice in favor of self-generation, it must be 
aware of additional investment costs with regard to specific assets. Specific asset 
investment – directly relevant to vertical integration – is thought to arise in a number of 
different contexts (Williamson, 1983, 1996), such as investment in physical, human and 
intangible assets.   
Engineers who have contributed to improving the efficiency of the power generation 
process are examples of human asset specificity. Their combined knowledge can bring 
value to the whole supply activity. It will not only affect the generation process but have 
an impact on the whole chain of activities. But most importantly, this specific know-how 
may not have the same value if it is applied in any activity other than power generation. 
Adequacy to forecasting price environments might let a company to source in a switching 
manner to take advantage of price differences. But some of the price gaps depend on 
many economic and price distortionary conditions such as cross subsidies. 
Investments are mostly frequently conceptualized as physical investments or those related 
to human capital and less often to intangible capital. However, the ability to create 
economic value from intangible assets is highly contingent on the management 
capabilities of individual firms. A key element to asset management is retaining the assets 
developed or acquired by a firm. As part of the intangibles, intellectual assets become a 
more important source of value creation; firms need to manage and retain their assets. 
Intellectual property rights (Barney 1991), like patents, copyrights and trademarks are 
used in conjunction with secrecy to protect knowledge. Licenses allow patent holders to 
share patented inventions, or other intellectual property, in a controlled way and receive 
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revenue (such as royalties) or other benefits (like access to another company’s 
knowledge).  
If a company wants to gain the benefits of being vertically-integrated, it must be ready to 
support the cost of physical, human and intangible assets because spending on specific 
assets also increases their economic impact. Added to the difficulty of drawing the line 
between expenditure and investment, there is also the fact that specific assets are not 
always identifiable separately (Joskow, 2006). Indeed, they tend to be complementary 
and can overlap significantly. 
A common barrier to vertical integration is the difference in required skills. The skills 
involved in power generation are substantially different from the characteristics of 
upstream activities (i.e., skills required in core business). The company needs to invest in 
human capital through training sessions, knowledge transfer, motivation processes, etc. 
With management competences and skills rest a host of other problems: the necessity of 
following different strategies for running the power plant and core operations; the 
difficulty of developing differing core competencies within the same over-all corporate 
organization and the need for preserving management incentives for differing activities.  
Then, company management must be ready to share the capital investment between two 
independent businesses, such as using internal instead market incentives, knowing that 
market incentives are available only if the company sells the excess of generated power. 
Finally, the question arises as to the degree of corporate flexibility and the risk involved 
in retaining integrated non-core activity, such as power generation.  
Supply structure 
Since single sourcing implies the reduction of the number of suppliers a company does 
business with, the number of service providers can be reduced either by bundling 
different services together, such as energy and delivery organized by the same company 
(Atkin and Brooks, 2005), or by grouping sites under one contract by, for example, load 
aggregation (Meneghetti and Chinese, 2002). According to Cox (1996), in single 
sourcing the buying company can decide to have a single relationship with one preferred 
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supplier who is granted a relatively permanent, preferential relationship, including a 
variety of tasks.  
The basic philosophy behind developing a preferred service provider structure is to gain 
access to the best available product package in the particular service area (Newman, 
1988). In addition, splitting the services reduces the supply risk for the service area (the 
supply risk is understood as the risk of the service provider not being capable of meeting 
the organization’s requirements, which can result in the loss of company business and 
have negative effects on the organization’s revenues and profits).  
Often, managers purchase an individual service or a bundle of services with the same 
contract for a single site or a certain region with multiple sites. With market openings, 
these managers find it useful to aggregate their electricity needs in order to take 
advantage of economies of scale and gain better prices for service supply.  
The range of inter-organizational relationships is often described as a continuum ranging 
from pure transactions to vertical integration (Webster, 1992; Cox, 1996). Thus, there 
exist some contractual solutions between vertical integration and a market-based solution 
that under certain circumstances may satisfy the buyer’s needs (Heide, 1994). In general, 
the more of its production input the organization decides to buy instead of producing 
them internally, the more dependent it is on the supply base.  
Some strategic sourcing choices deal with the forms of the different buyer-supplier 
relationships (Webster 1992; Mentzer, et al. 2000; Cousins, 2002) and the duration of 
contracts (Ramsay and Wilson, 1990; Parker and Hartley, 1997). Guidelines for selecting 
the type of relationship usually only identify partnership sourcing and competition as 
discrete categories (Macbeth, 1994). Arm’s length relationships are usually described as 
short-term affiliations based on competitive bidding (Mentzer, et al., 2000). Whereas the 
short-term contracts create a very low level of contractual liability in the relationships, 
the use of long-term contracts develops closer relationships with selected suppliers and 
brings increased liabilities into alliances (Ramsay and Wilson, 1990), but can give rise to 
a hold-up problem or dependency on the supplier objectives, a typical case of imperfect 
contracts.  
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The literature reviewed suggests a growing interest among business organizations in 
managing relations between buyers and suppliers (Tucci and Cusumano 1994). Findings 
of past studies indicate the supplier can achieve higher profits by maintaining long-term 
relationships with their buyers. In fact, buyers and suppliers stressed the importance of 
close relationships because it is possible to achieve benefits in the form of lowered costs 
or improved profits (Ford, 1984; Kalwani and Narayandas, 1995; Iyer, 1996; Campbell, 
1997; Anderson, Kock and Ahman, 2000). However, the studies presented in the 
literature have focused only on partial elements of sourcing strategy, mostly without any 
efforts toward integration. Since the goal is to build a methodology for strategy selection, 
the presented theories will be incorporated and used in defining the evaluation criteria for 
the final options selection.  
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Chapter 4.  Development of the Methodology 
 
4.1 Empirical study in the electricity market 
In order to empirically define present and proposed methodologies for sourcing energy in 
Europe’s changing and transitional environment, direct observation on how market and 
regulatory conditions, and how decision makers embrace decisions on power allocation 
and efficiency attainment, moved the present research project to prepare a survey of 
companies in various European countries, so that it could set a framework for a proposed 
strategic methodology of electricity sourcing. For the present reason, this chapter presents 
the methodology preparation through the results of a questionnaire among market 
participants in four countries of interest and under different status of liberalization and 
regulation change for this research: Croatia, Germany, Spain, and the UK. 
In preparation for developing a methodology to be used in power sourcing, the survey 
was conducted in these European countries, the result of which is presented in the next 
section. Due to the complexity of the energy supply market and its uncertainty, 
qualitative methods and deep interviews are selected as the most convenient approach for 
exploration. To recognize and understand the main features of the supply market and 
caused behavior of market participants, the survey was found to be an appropriate source 
of empirical evidence. It helped to identify the opinion of the market players within a 
limited set of questions. 
4.1.1 Questionnaires for deep interviews 
Because an electricity sourcing strategy is directly affected by market conditions, the 
research began by looking at the factors that characterize the electricity market and the 
way electricity is supplied. The study was laid out as a cross-sectional survey based on a 
standardized written questionnaire. There were two different questionnaires, one created 
to understand the features of market structures and the second one created to analyze the 
supply options used by large electricity consumers for each market structure.  
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The questionnaire on market structures (Questionnaire 1) was intended to generate the 
necessary data about the organization of Europe’s supply markets. The document is 
organized by different topics with each one of them referring to a specific part of the 
energy sector. Therefore, survey participants (seven consumers, five suppliers, three 
regulators and one consultant) were asked about the following: Regulatory framework, 
generation and supply sectors, transmission system operators (TSO) and market operators 
(MO). Some of questions addressed include: 
 
• Electricity market structure (for example, the existence of an organized market, the 
organization in charge of managing it, market players, degree  of openness, final 
price development-structure, type of supply contracts, such as government support 
schemes, interaction between delivery charges, electricity – market or cost-based – 
and the like). 
• Networks structure (such as, the existence of a central institution responsible for 
network organization, access to the network and network charges, connection to the 
network and relevant charges, required technical and administrative procedures, 
licensing procedures, etc.). 
• Generation structure (for example, the main players, ownership of installed capacity, 
the existence of market power, level of competition, generation mix, fuel price 
development to electricity price volatility, access to wholesale market, etc.). 
• Environmental issues (such as, the country’s eligible producers, available RES 
promotion mechanisms, CO2 cost calculation [national against international level], 
available policies that can be constraints for RES-E projects, administrative costs, 
licensing rules, etc.). 
 
The entire questionnaire can be found in the Appendix 1. It is structured to gather data 
that provide a general picture about the organization of the electricity market in the 
country of interest (see Figure 17). 
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(Source: Treviño, 2010) 
 
Going further, it will help to clarify the design of the regulatory framework, the country’s 
energy policies and how this influences the operational flexibility of the end-user. The 
questionnaire was applied in all of the involved countries, while the sub-questions have 
been modified according to the specific conditions of their respective regulatory change 
stage. The main purpose was to understand and compare different markets in order to 
foresee changes throughout the liberalization process.  
The questionnaire was delivered to seven different consumers located in Germany, Spain, 
The UK, and Croatia. All participants had similar backgrounds related to energy 
procurement or electricity sourcing. The original design of the questionnaire 
(Questionnaire 2) is attached in Appendix 2.  
The purpose of the questionnaires was to collect data and to provide an explicit and a 
comprehensive picture of the purchasing behavior of large electricity consumers in 
specific market environments. Asking company managers how they supply power and 
manage demand can help readers learn about, and understand, the decision making 












(Source: Treviño, 2010) 
To provide the results of the analysis of the different options created, a decision tree map 
describing the flow of options reported by different players in the market is exhibited in 
Appendix 3. The analysis can help practitioners anticipate potential changes, which 
might affect the sourcing strategy.  
4.1.2 Results overview 
The research analysis has been organized from the development of research questions to 
the survey design in order to examine market behavior in different market segments. In 
order to understand how market evolution affects the changes in the sourcing decision, 
Table 1 provides a detailed explanation of the results.  
In those countries where the monopolistic regime is still dominant, vertically integrated 
utilities have the responsibility to supply electricity to residential, commercial and 
industrial retail consumers on the country level or within a defined geographic area (see 
Table 1). This regime is still the rule, for example, in Croatia – vertically-integrated 
traders and generators are the only ones who can import and export electricity from and 
to neighboring countries; the supply and delivery rates are set under the regulated regime. 
The connection to the grid is limited or does not exist at all. All customers are integrated 
in the bundled service and the price is regulated according to the consumption pattern. 
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(Source: Treviño, 2010) 
With market opening, a majority of countries have ruled out the cost-based model and 
have introduced market-based energy pricing. Incentives to have free access to the 
supplier’s choice and an active role in the energy market have been priorities for energy 
consumers. Consequently, the number of players has increased, affecting the variety of 
supply offers. At this stage of the market opening, and in an effort to limit the expenses 
related to price variations, energy consumers continue to use traditional operational 
actions such as energy efficiency and load management.  
Monopolistic
• National Utility - single service provider
• Bundled: generation and  transmission
• Restricted access to the grid
• Export/Import: By national utility
Supply options
 Tariff price structure
 Long term contracts
 Bundled service 
Demand options:
 Energy efficiency & Load management 
 Self-generation only for back-up
SUPPLY OPTIONSMARKET STRUCTURES
Transitional
 Few dominant service providers
 Price: Marginal cost
 Physical transactions
 Limited access to the grid
Supply options
 Bilateral agreements
 Short term contracts
 Load aggregation in single agreement
Demand options
 Energy efficiency & Load management 
 Incentives to have Interruptible 
contracts
 Generation only for self consumption
Competitive
 Large number of service providers
 Price listed in the power exchange
 Spot and forward transactions available
 Power prices index to commodities ex. 
Nat Gas
 Physical or Financial transactions




 Consumer active in the market to buy 
and sell electricity
Demand options
 Energy efficiency/load management
 Load management driven by electricity 
prices
 Load aggregation and Interruptible 
contracts 
 57 
Market mechanisms are considered to be limited. Because industrials11 are not allowed to 
resell the power, self-generation continues to be used only as a back-up. However, new 
incentives in the reduction of the CO2 footprint have inspired the development of 
renewable energy technologies and promise new opportunities for industrial generators. 
The regulations of competitive markets allow consumers to purchase from any retailer 
and to re-sell electricity to any buyer. This market organization is found in countries such 
as Germany and the UK. In these countries, different intermediaries can supply the 
electricity or the large electricity consumers can generate the electricity for their own use 
or participate as active players in the market and trade electricity among themselves or 
with other consumers.  
The analysis of the collected data has shown that several elements influence an industrial 
facility’s electricity purchasing strategy and those elements are primarily the following: 
1. The existence of the electricity market with its maturity and liquidity. 
2. The organization of the market – energy activities regulation. 
3. The definition of electricity prices and service package. 
4. The company’s attitude, as well as financial and operational flexibility toward 
price risk. 
 
These elements differ from country to country and are highly dependent upon the 
changes of market structure. Also, the market’s evolution has introduced new options to 
consumers by providing a better price structure and the flexibility to capitalize 
investments made in self-generation. Generating electricity for their use and reselling the 
surplus in the market could start to become a business opportunity, which has not been 
considered in the past.  
In those countries where the regulated regime is still dominant, vertical utilities have the 
obligation to supply electricity to large electricity consumers on the country or regional 
level. Therefore, there are a moderate number of alternatives. However, as the number of 
suppliers has increased, a variety of offers has been introduced, making the selection 
process more complex. As a result, a more structured decision making process is needed.  
                                                 
11
 Industrials are considered large electricity consumers.  
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While in the past, large electricity consumers had no choice of suppliers, today they can 
buy electricity through either a supplier or/and generator, or go directly to the market and 
do it on their own. Moreover, the service package is not unbundled any more; rather, it is 
split into different services that can be arranged by separate contracts. Figure 19 
qualitatively illustrates the evolution of the electricity market and its intensity in terms of 
supply options, derived from observations in the selected countries and consumers. 
 













(Source: Treviño, 2010) 
 
Flexible and organized sourcing enables a company to act more freely, implementing 
new technologies or mechanisms that come from the external environment and which can 
be used for cost reduction. Therefore, one can conclude that the evolution of the market 
has created complexity in the supply of energy – a situation that large electricity 
consumers now face. These concerns have encouraged industrials to develop and support 
a decision making process. 
 


















Monopolistic            Transitional           Competitive
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4.2 Building the methodology 
Before the methodology is put forth in detail, a description of the concepts used for 
developing the methodology should be introduced. As already highlighted, different 
theories have been joined to contribute to the development of the methodology. 
According to Andrews (1971) and Porter (1980), before the process of strategy building 
begins, developers must define the goal they want to accomplish through strategy 
implementation.  
In power sourcing, the most frequently cited reasons for generating a strategic plan are to 
reduce the cost of supply, improve the reliability of supply, reduce the dependence on 
suppliers, manage the volatility of prices and find the most productive relation with 
suppliers (Ellarm and Carr, 1994; Spekman, 1985).  
The plan of actions for strategy realization cannot be defined and organized without 
involving external market conditions and internal company competencies (Barney, 1991; 
Teece, et al., 1997), and confronting market conditions with internal resources and the 
organizational structure of the firm. 
The big concern facing managers at large electricity consumers today is maintaining a 
continual responsiveness to changing market conditions (Van der Heijden, 1996). They 
are expected to monitor the related markets and their changes over time in order to be 
ready to act at just the right moment. Thus, exploring what “might” happen is critical 
when faced with such uncertainty. The challenge today is for management to foresee the 
changes that might affect their company’s method of supply.  
Baxter and Calandri (1992) used scenarios to predict how the demand for electricity 
might change as a result of global warming. Thinking about the future has proven to be 
successful in energy planning, notably during the oil crises of the 1970s (Schwarz, 1996; 
Van der Heijden, 1996, Ringlad, 1998). Because the majority of large electricity 
consumers are not equipped to analyze and understand the future market conditions, the 
methodology includes steps for management to follow in order to foresee future events 
that might affect supply.  
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The result of joining all these theories is a model on strategy development process (refer 
to Figure 20). The model embraces all of the necessary aspects utilized in strategy 
development.  
 






(Source: Treviño, 2009) 
In the following section, the entire strategy development process will be outlined. The 
whole process, and its required steps, will be explained through a four-stage methodology 












































































( 2 ) Identify Trends
Based on External PEST-E factors: 
Political, Economical, Social, 
Technological,Environmental
( 4 ) Evaluation and Selectrion 
Based on Company Oriented TER criteria: 
Technology, Economics and Resources in the organization(3 ) Discover new options
Existing situation Plus Scenarios 
( 1 )
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(Source: Treviño, 2010) 
The first step is called analyzing the situation. This involves monitoring both the 
external and internal environments with the aim of obtaining insight into existing market 
conditions and scanning available supply options. At the same time, management must 
analyze the current market conditions and internal capacities; managers should be aware 
of possible changes that can affect the way of supply. Therefore, the next logical step is 
to learn about the potential changes that might affect the supply market and its sourcing.  
The second stage of the process is called identifying the trends. In complex market 
environments it is worth knowing what implications the future conditions might have on 
the identified sourcing options. Thinking more systematically about the future and 
planning to deal with possible changes in the environment is necessary, especially 
knowing that new market conditions provide new supply options.  
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After consumers learn about the potential future, they must be aware of options that the 
future might bring about; thus, the third stage of the process is known as discovering 
options. Actually, consumers are expected to discover how anticipated potential changes 
can change the availability of options. All new solutions must be evaluated and only 
those that are aligned with the company’s goals and satisfy specific criteria should be 
taken in consideration as a potential final solution.  
The next stage of the process is called evaluation and selection. The feasibility of the 
proposed options has to be measured through technical, economic and resources prisms. 
In fact, a comparison among alternative options, which is often based on conflict criteria, 
has to be done. All available options are called alternatives and they will be the basis for 
designing the final decision, such as the sourcing strategy. Since these alternatives are not 
necessarily exclusive, they can be integrated into a single decision. This should result in a 
decision that must be further developed into a final action plan. Each of these four steps 
will be explained in more detail within the following sub-sections.  
4.2.1 Analyze the situation 
The supply formulation process often includes an analysis of the external environment 
and an assessment of the organization’s internal factors (Pearson & Gritzmacher, 1990; 
Carr & Smeltzer, 1997). Thus, the procurement decisions cannot, and do not have to be, 
made without analyzing the supply market (Kraljic, 1983; Ellarm & Handrick, 1995; 
Steele & Court, 1996; Van Weele, 2002). Because supply networks are embedded in the 
environment and interact with the available options, the optimal supply option may be 
sensitive to changes in the market environment (Choi, et al., 2001). Thus, before making 
any decisions, managers should analyze the country’s electricity market within which 
they operate (Farmer & Weele, 1995). 
However, due to new and changing market conditions, manager most be more explorative 
and work within an environment where qualitative methods, discussions, observations, 
interviews and surveys have proven to be effective techniques in getting this 
accomplished.  
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To better understand the relationship between the environment and the sourcing decision, 
we suggest that industrial users organize surveys, interviews and discussion sessions with 
various participants from the electricity industry, such as regulators, network and market 
operators, suppliers, generators, large electricity consumers, etc. to discuss both the 
existing market conditions and the supply market organization.  
The data gathering process can be organized in semi-structured interviews. The main idea 
is to involve participants in a discussion about the predetermined topics and related 
questions (Rogers & Bouey, 1996). Thus, the researcher of the company is free to 
exercise his or her own initiative in following up an interviewee’s answer to a question.  
The main reason to propose this type of interview is that all related and unanticipated 
questions, which are not included on the original questionnaire, can be considered; 
depending on the answer provided by the interviewer (ibid). In addition, this may result 
in finding out unexpected and insightful information, thus enhancing the findings (Hair, 
et al., 2003).  
The topics presented are not definitive and can be extended. Because the main purpose of 
the questionnaire is to allow the users to learn about the market organization and its 
characteristics, which can directly or indirectly affect the way of supply, the questions are 
defined to provide the information in the most valuable way.  
As part of the empirical finding, it is highly suggested that management seek out the rich 
literature available in order to bring a different perspective to the research question. The 
example of the how the questionnaire was designed in order to obtain information about 
the current options available is described in the Figure 22. 
After the surveys have been conducted and different interviews have been executed, the 
collected data must be organized and presented. There is no specific rule about how this 
step should be executed and it is up to the user to select the method to do so. The most 
important factor is that all users should leave this phase with a clear picture about the 
market conditions from which they source electricity, as well as have an understanding 
about how all available sourcing strategies can be found in the same market. 
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The benefit of doing the analysis of the existing situation is two-fold. First, the users can 
learn about the market conditions in the country where electricity should be sourced – the 
analysis should help them understand the market changes and their potential impact on 
sourcing decision. Second, the data can provide them with an update on best practices in 
the sourcing domain; this can be applied to the process in order to ameliorate and enrich 
their sourcing decisions. Both of these factors are necessary for building the decision 
making process.  





















(Source: Treviño, 2010) 
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4.2.2 Identify trends 
After the existing market conditions are detected, the external environment should be 
monitored and analyzed with two purposes. First, it is critical to know the trends, or 
driving forces, regarding important factors which might affect the sourcing process and 
second, to detect the level of uncertainty of those factors, in order to better assess the risk 
involved in the decision making process.  
In our case, anticipating the future will be used to explore the range of potential future 
contexts for the electricity supply market in EU countries. The objective of this study is 
not to find the best possible power supply strategy but rather, it is to anticipate future 
market conditions that may act as forces, which influence strategy development.  
The use of trends enables procurement managers to explore the shape and nature of 
electricity sourcing under a variety of circumstances – some good and others not as 
preferable. Therefore, by exploring these possibilities and examining their implications 
for the portfolio, procurement managers will be better prepared to react in a more 
reasoned and thoughtful way, should these future events come to pass.  
It is recommended that PESTE analysis be applied because it is concerned with the 
environmental influence on a business and can affect its strategic development, as is the 
case with a quality sourcing process. With major climate changes occurring (due to 
global warming) and increased awareness of this issue around the globe, the environment 
is an external factor, which is becoming a significant factor for company managements. 
The growing desire to protect the environment is affecting the energy industry, as well as 
how electricity is sourced. Therefore, industrial users are, in general, moving toward 
more environmental friendly options.  
Regulation trends, including EU energy policy and environmental regulations, are leading 
to uncertain and significant changes in the electricity sector. They define what a firm is 
now allowed, or not allowed, to do for its electricity sourcing. Another significant driver 
in making a final sourcing decision is, of course, the price of electricity – defined by the 
technology, fuel, and CO2 cost, as well as the supply and demand, which can shift up or 
down depending upon market conditions. Social trends encompass consumers’ behavior 
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and environmental awareness. Some factors in those trends are more predictable 
(demographics, for example) than others (such as consumers’ preferences). However, the 
impact of all of these elements is significant when analyzing market conditions. In order 
to make this process less complex, a short explanation about the dimensions that 
dominate these five factors follows: 
Political dimension. The EU Energy Policy and Environmental Regulations are leading 
drivers in terms of change in the energy and electricity sectors (refer to Table 2). Factors 
to be considered within political dimensions are the different regulatory and policy 
changes that can either directly or indirectly affect the way electricity has been supplied.  
 







Policy Energy policy and country 
regulations
Liberalization of the electricity market is in progress
Unbundled service — supply and transmission can be 
negotiated separately
Self generation will be allowed (back-up, partial 
generation, selling excess, etc)
Access to the grid will be available to deliver electricity 
in different regions
Allowed selling of electricity (self generated electricity to 
the market — new business opportunity)
 
 (Source: Treviño 2010) 
Those changes might include opening up the electricity market, the availability of freely 
choosing suppliers, a tendency towards building a single EU electricity market, an 
imperative on the diversification of energy supply, different regulations on network 
access, various policies to promote more secure and sustainable energy delivery, the 
increase of renewable energy, and the like.  
Economic dimension. This covers different drivers influencing the future of the 
electricity market from an economic point of view, such as the economic growth of EU 
countries; the situation in financial markets and the existence of financial support for the 
particular sourcing options (refer to Table 3). Those changes could take the form of 
financial support for renewable energy or penalties for the use of fossil based 
technologies or credit restrictions to access different electricity supply forward markets.  
 67 
 












Increasing number of incentives for selling the electricity 
from renewable energy sources (RES)
Electricity prices index to the spot market
Electricity prices index to the forward market 
Trend to build additional production capacity to improve 
load management practices
The generation and transmission system have 
constraints and provide incentives for interruptible 
contracts
Economic Supply / Demand, RES/ Nuclear, Fossil fuel price
Fossil fuel prices will remain volatile and unpredictable
Electricity prices index to a commodity (exc., nat gas)
Increasing economic incentives for load management 
practices (load shedding and load shifting)
Electricity purchasing through the market
Increasing number of support schemes for investment in 
renewable energy sources (RES)
 
 
(Source: Treviño, 2010) 
Electricity prices are the function of a supply/demand ratio; any changes in these two 
aspects must be taken into account. Moreover, the changes in the fuel markets must also 
be analyzed and their potential impact taken into account.  
Social dimension. This refers to customer behavior and demographic changes. 
Population ages, becomes more or less affluent, changes on a regional basis and so on – 
all of these elements can have an important bearing on demand as a whole. Consumer 
attitudes and opinions, media views, education and fashion are also part of the social 
environment. Consumer preferences regarding different technologies (such as nuclear vs. 
green vs. fossil based), price acceptance, living standards, orientation to environmental 
issues (accepting practices such as reducing consumption, reuse the material, recycling, 
etc.), as well as their preferences and actions are all important factors for decision making 
(see Table 4). 
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People are becoming more concerned about the 
environmental changes — positive attitude about 
recycling, willingness to pay a higher price for "green" 
electricity
 
(Source: Treviño, 2010) 
Technological dimension. The future of electricity market depends upon technological 
trends and improvement in the efficiency of existing technologies (for instance, fossil, 
some of renewable, nuclear) and development of new ones (such as carbon capture and 
storage, energy efficiency, clean technologies). Frequently, new technologies are 
categorized as being disruptive, such as semiconductors, power electronics, hydrogen, 
electrical storage, and the like. Some of the common disadvantages of these are the high 
costs, due to the fact that they are not mature enough to be standardized. Technology 
trends in other sectors – indirectly contributing to the electricity market – have to be 
captured and used. So, technological breakthroughs can create new markets, which might 
prove to be a threat to existing ones. In equal measure, new technology can be a useful 
input for different industries (see Table 5). 
 






Technological Electricity generation, Energy efficiency
Technology is available to generate electricity at a 
competitive cost
Dominance of technologies to offset CO2 emissions 
(CO2 capture and storage is available)
New renewable energy technologies (RES) will grow in 
the market (e.g., RE, nuclear, etc.)
New automation technology will support energy 
efficiency and load management practices
 





Environment dimension. Refers to climate change an environment-related regulation in 
the EU community.  The new regulation will restrict the allowance to emit CO2 in the 
atmosphere affecting the price of electricity. This may lead to changes in the EU’s 
economy (see Table 6). 
 





New regulations regarding pollution and the environment 
are expected to intensely affect the prices of CO2 and 
electricity
New environmental regulations will not affect the price of 
CO2
 
(Source: Treviño, 2010) 
 
The main idea behind monitoring the trends is to help users expand their thinking beyond 
the urgency and immediacy of the here and now, as well as to identify the external factors 
that may have an anticipated impact on the electricity market today and, consequently, on 
the decision making process tomorrow. 
Applying PESTE, users will find that some of the expected changes are more predictable 
than others. Apart from the predictable or expected changes, users may also recognize 
changes with a high level of variation and unexpected behavior – these are called 
uncertainties and deserve our full attention, due to the fact that their impact on the 
sourcing process may be enormous and unpredicted. The responsibility of the strategist is 
to keep monitoring these uncertain changes and be prepared to react to them as fast and 
as rationally.  
Usually, consumers face a great challenge in perceiving upcoming changes and 
evaluating their potential impact. After managers recognize the existing market 
conditions and have learned about potential changes, they are ready to explore the new 
options.  Therefore, the next step is to build a profile of new options.  
4.2.3 Discover new options 
After the market structure has been reviewed, and an analysis of upcoming changes has 
been made, the company management is ready to analyze how those changes might affect 
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the existing market conditions and review the relevant supply options. Market structure 
and regulations are the main determinants regarding the sourcing options available to a 
company. Depending upon how the regulatory system changes, the available options 
differ from market to market. Other conditions, such as type of technology, credit lines 
and contract arrangements could influence the available options in each structure. In this 
phase, we suggest company management identify the future conditions that apply to them 
in conjunction with all of the elements in the energy market. The evolution of electricity 
sourcing options related to the regulatory framework, technological and environmental 
aspects, as well as the social influence, are presented in Figure 23. The figure is 
structured into boxes and arrows, where each box represents a supply solution and an 
arrow, a trend that the electricity market is following during the liberalization process.  












(Source: Treviño, 2010) 
For example, large electricity consumers in some EU countries are still supplied under 
the cost-based tariffs. The liberalization process has introduced new trends where the new 
market condition will provide incentives to unbundled the service and introduce 
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incentives to trade electricity in the spot forward markets. The evolution of the electricity 
supply contracts is described in Figure 24. 
 










(Source: Treviño, 2010) 
 
Going further, changes in energy laws that favor the selling of electricity (P5) by 
industrial users might motivate large electricity consumers to begin to self-generate 
electricity, controlling the cost through electricity selling (refer to Figure 25).  
 








(Source: Treviño, 2010) 
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To make this option feasible, some other trends, including technological (T), economic 
(Ec), environmental (E) and social (S) dimensions, have to be evaluated as well. 
Depending upon which of these trends are likely to happen, the type of self-generation 
and the cost of supply will be defined.  
Many changes in technology (for example, the introduction of new metering points, 
automated solutions, remote control for supply, etc.) and market changes (such as the 
introduction of a spot market for electricity supply, interruptible contracts, uncertainty of 
fuel prices, etc.) may encourage large electricity consumers to leave the traditional 
approach to managing demand and apply new technological solutions and market-based 
practices (refer to Figure 26).  
 
 












(Source: Treviño, 2010) 
 
The logic used in this process can be explained in the following way: the trends detected 
in the PESTE analysis have been considered to be either facilitators or barriers for an 
option to become available. Moreover, while not all of the trends have the same weight, 
we have differentiated those options that are necessary from those that are simply 
available. For each decision made, the system provides a logical explanation, presenting 
the “necessary” trends that have been used to justify the final decision. After the user 
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reviews the report on possible changes, they will be asked to continue the process so they 
are able to generate a report on all available options for specified market conditions (see 
Table 7).  
 

















(Source: Treviño, 2010) 
After the company management has identified emerging market conditions and options 
that come with those changes, it is expected to select only those options that might bring 
the company to the desired results and add value. The selection route is developed in the 





1.- Electricity price is market based.
Unbundled Service:
1.- Real time price (spot).
2.- Flexibility to fix prices in the forward market. 
3.- Flexibility to index the electricity price with a commodity (ex. Nat Gas) .
B.- MAKE
Generation of Electricity:
1.- Fossil fuel for Back up.
2.- Fossil fuel partial supply.
3.- Fossil fuel complete supply (grid connected).
4.- Fossil fuel supply and selling excess to the market.
5.- Renewable energy for Back up.
6.- Renewable energy partial supply.
7.- Renewable energy complete supply (grid connected).
8.- Renewable energy and selling excess to the market.
9.- Renewable energy and selling excess with government incentives.
DEMAND
DEMAND RESPONSE
1.- Energy efficiency actions.
2.- Load management practice driven by electricity prices.
3.- Load management practice through operational flexibility.
4.- Interruptible contracts.
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4.2.4 Evaluation and selection 
In the past, the choice between alternative sourcing options was based on cost reduction.. 
The aforementioned multi-criteria considers the involvement of a number of actors in the 
decision making process. Multiple, and conflicting, objectives seem to be the key 
difficulties in assessing the alternatives. These demand that the decision makers utilize 
multi-criteria decision aid (MCDA) techniques. Beinat (1997) presented multi-criteria 
decision aid techniques as well-known, transparent assessment procedures, intended to 
assist decision makers in staying aligned with their general objectives and support the 
efficient accomplishment of the decision processes. The basic idea behind the MCDA 
approach is to evaluate all the alternatives against the different criteria and select the one 
that best promises the required results. It includes a few basic steps that need to be 
followed (see Figure 27).  
This model facilitates the integration of actions that have to be taken to develop the 
assessment of different electricity sourcing options. Once the factors are defined, we can 
then organize and prioritize them according to the company’s business procedures. 
Depending upon the available options, each one can potentially have, or not have, an 
impact on business performance, which is why it is important to apply a score and 

























(Source: Modified from Georgopoulou, et al., 1996) 
 
The basic consideration integrated the in TER12 analysis integrates criteria that affect the 
performance of the organization in the three basic dimensions: Technological, economic 
and resources. Table 8 describes the criteria that support the basics of these factors, 
driven mainly by operational performance through sustainable production and 
improvement of the economic performance related to cost production and revenue 
increase for the company. The organization’s available resources should support the new 
electricity sourcing strategy, whether they originate from the financial, human or the 
intellectual capital of the company. 
Companies in competitive markets, tend to be risk takers and promote actions to improve 
their market share and revenues through operational efficiency and cost reduction 
programs. 
                                                 
12
 TER: Technology, Economics, Resources 
RESULTS AND 
RECOMENDATIONS






ELABORATION OF THE EVALUATION MATRIX



















(Source: Treviño, 2010) 
 
After assessing the technical solution for the problem, the user is then expected to 
identify the economic value of the potential options. Therefore, the economic assessment 
of the various options can be made through the net cost of supply and potential revenue 
that can be realized by implementing and running the selected option. In this case, the 
volatility of fuel markets must be taken into consideration, knowing that any change in 
fuel commodity markets directly affects the price of electricity. 
After the technical and economic sides of the proposed options have been evaluated, the 
resource-based requirements must be determined. All three dimensions of the resource 
dimension are taken into account, such as human, financial and knowledge capitals. 
While human capital refers to the number of employees that must be hired to manage and 
deal with the new option, the financial aspect refers to the capital investment needed to 
implement the option. This option should also be evaluated against the possibility of 
generating additional intellectual capital in the terms of know-how and intangible assets 
(Barney 1991). 




The financial resources required to invest and operate the new optionFinancial capital
The additional number of employees required to get new option implemented 
and keep it running Human capital
Resources
Additional income related to new business opportunitiesRevenues
Supply dependent or indifferent on price changesVolatility of prices
Potential for cost reduction Net cost
Economics
Supply with zero or low environmental impact (noise, air pollution, water 
pollution, land deterioration, etc).
Environmental 
impact









Weights assigned to the factors 
After decision makers agree on the criteria to be used during the evaluation process, they 
must determine the weight of each factor, as presented in Chapter 3, along with its 
criteria. Determining the weight of each criterion, or level of its importance, requires 
making an assessment of the effect that each of the factors may have in business 
performance. The techniques for acquiring the weights and the level of importance are 
elaborated by Vincke (1992). However, the level of importance for each criterion varies, 
depending upon the conditions in the country and the business structure of the company.  
For example, Table 9 describes the prioritization of the factors related to a company that 
has rated operational reliability as the main objective for the supply option – they need to 
have a very high level of continuity in the production process since the quality of their 
products is very sensitive to interruptions or blackouts. The second priority is then based 
on financial resources, meaning that the company has a very restricted flexibility to 
finance or invest in a new solution. In this case, we can assume that options related to the 
acquisition of new assets will have a lower possibility of success.  
Environmental impact represents the next priority level. In this case, the company may be 
interested in having a sustainable operation, wishing to reduce their environmental foot 
print and welcome environmental friendly solutions, while the rest of the criteria are 
more related to the new option’s economic performance. The volatility of prices, in this 
instance, is mainly driven by fossil fuel and the net cost of procurement related to 
electricity should be maintained as stable and kept as low as possible. 
In the end, the options representing the lowest impact for the organization are the ones 
related to the intellectual regime, since the value brought out by know-how cannot be 
extracted; therefore, the importance of this factor will be rated low. 
The company management can organize these nine factors in a way that place a higher 
value on the conditions which influence the business performance and a lower 
importance on the factors that have a neutral, or low, effect on the business13. 
 
                                                 
13
 Refer to Chapter III page 41 / Critical factors in the organization. 
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(Source: Treviño, 2010) 
Scoring the options 
After the prioritization of the factors has been made, the next step is to assign “weights” to 
attributes, indicating the relative importance and contribution in relation to the criteria. The 
value of the score is given to provide a higher, or lower, level of effect on the operation 
and business performance in each individual option. Table 10 provides the details of each 
factor and the specific criteria that can go from a 1) low, 2) medium, or 3) high score. 
Here is a more detailed explanation:  
1. Lower value than the value generated with the existing solution or there is no 
added value/high cost. 
2. Same value to the value generated with the existing solution or low added 
value/low cost. 




Once the level of importance to the individual criteria is determined, the next step is to 
integrate these scores in the matrix, where the available options are represented. In this 
case, the level of success of each individual option is evaluated in relation to the nine 
different factors by providing the scores explained previously. Therefore, decision 
makers are expected to evaluate a potential alternative against the attributes identified at 
the beginning using the established scales/metrics. Once candidate options are given 
scores and/or ratings against each attribute, it is then necessary to aggregate these scores 
and/or ratings in the selected mathematical model (see Table 11).  
The model integrates all of the available options from the supply dimension (buy or 
make) to the demand response options. This part of the methodology is the first time that 
the available options are combined with the company philosophy. In this stage, the score 
provided to evaluate the performance of the suggested option indicates the level of value 
that the option can provide to the business performance. Since all of the options might 
have a different impact on the business in the three main categories (technological, 
economic, and resources), these scores are combined to calculate a total value indicating 































































(Source: Treviño, 2010) 
 
Evaluation and results 
After scoring each available options for power procurement, the result is recalculated by 
multiplying each value from cells with the value of the importance factor. The new scores 
are automatically calculated and presented in Table 12. The evaluation process integrates 
the calculation of the scores and the prioritization of the factors in relation to company 
needs. The highest value that can be achieved in the calculation is 135 points and the 
lowest value is 45 points. The higher score means that the available options have matched 
the company’s business strategy and the conditions from which to implement this option 




Table 12 Evaluation of the options 
 
(Source: Treviño, 2010) 
 
By combining the scale and graphic interpretation of the results, the user can clearly see 
the options that are, or are not, acceptable, with respect to the set of criteria that had been 
prioritized. The results are provided in two dimensions: The supply side and the demand 
side. A graphic representation of the results is provided in Figure 28.  
This last part of the methodology provides decision makers with a clear vision about the 
strategy that should be followed. The best available option should be considered and 
implemented as part of the company’s business strategy. The process of identifying 
trends in the market and the company’s priorities, in relationship to the critical factors, 
should be reviewed frequently in order to integrate changes in the way the business 
operates. Furthermore, economic analysis should be made to evaluate the return of 















(Source: Treviño, 2010) 
This final consideration is not included in the scope of this dissertation because its 
concentration is on the methodology to identify current available options, trends in the 
main domains of the environment and the criteria used by companies to select options 
based on their business philosophy. 
 
4.3 Methodology tool  
This methodology has been integrated in a tool that has been designed to help managers 
follow all of the steps in a methodical and systematic way. The tool provides the 
possibility of building scenarios and creating conditions that can be used to assess the 
options that energy intensive companies have to source their electricity needs. Figure 29 
depicts the modules integrated in the methodology to analyze the electricity sourcing 
options and ends the present chapter. The tool consists of three parts:  
 
1. Tutorial – where the users can find an overview about each of the steps integrated in 
the methodology. 
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2. Case studies – detailed information about the application of the methodology in three 
different countries with different market structures: Croatia, Spain and the UK. 
(Chapter 5). 
3. Tool – Application ready for use by a company’s management. 
 























 (Source: Treviño, 2010) 
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Chapter 5.  Applying the Methodology: Case Studies 
 
5.1 Introduction 
Although the liberalization process started 15 years ago, the development of regulation 
and markets has progressed differently in Europe. This chapter analyzes three different 
countries with varying market structures. Thus, the characteristics of the electricity 
markets can be identified as monopolistic in Croatia, transitional in Spain and 
competitive in the UK. Also, the selected companies come from a variety of energy 
intensive industries, such as chemical, cement and steel. 
The selection of these country-company was based on the availability of information 
provided by previous work in electricity procurement. I had substantial data about 
external factors that affects the development of the electricity sector, as well as internal 
business criteria in the organization.  These elements are considered define the  
prioritization of the factors and scores to the different available options.  Additionally the 
above country-company cases were also elaborated on the fact that these markets had 
various levels of development useful for testing the methodology with some constrains in 
time and budget. 
The chapter begins with a brief overview of the electricity sector in Europe, providing 
information about the evolution of electricity prices, the electricity generation mix and 
the development of renewable electricity initiatives. The case studies include a general 
overview of the country’s economy, the power system including the generation capacity, 
the electricity network and the main electricity players.  Because electricity intensive 
users play an important part in energy consumption, the case studies provide information 
about the energy players in different parts of the sector as well as providing details about 
the electricity profile of each company.14 The methodology has been followed and each 
part of the four steps has been documented with detailed information about current 
conditions, trends in the external environment, identifying new sourcing options and 
evaluating the options, in relation to the company’s business philosophy. 
                                                 
14
 Company electricity profile is related to the electricity consumer. The details included are about the 
electricity demand and consumption, as well as the current electricity supply strategy. 
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Three different companies in Europe were selected: ELECTRON15 in Croatia, 
NEUTRON16 in Spain and the UK’s PROTON.17 These companies represent the 
industrial sector – they are important players in the electricity market and need to develop 
an electricity sourcing strategy to improve their respective competitive advantage.  
This chapter is an important part of the dissertation – by providing information about the 
application of the methodology, its value for the electricity intensive industry is better 
understood.  
 
5.2 Europe’s electricity sector 
Europe is the leading region in the promotion of liberalizing the electricity sector. This 
part of the chapter will provide a brief description of Europe’s electricity profile to aid in 
obtaining a better understanding of the environment. The description will give us a quick 
overview of the current conditions faced in Europe, as well as some macroeconomic 
statistics regarding electricity prices, generation mix and an overview of the renewable 
targets. 
Economics 
By 2006, roughly 22,000 enterprises in the EU-27’s energy sector generated turnover of 
approximately € 885 billion and employed over 1.2 million people, (3% of the total 
industrial workforce). At the same time, these enterprises generated a value-added of € 
180 billion, 9% of the total industry.18  
Europe is becoming increasingly dependent up on imported hydrocarbons. The projection 
is that the EU’s energy import dependence will jump from 50% of the total EU energy 
consumption today to 65% in 2030.  
 
 
                                                 
15
 ELECTRON: Large electricity consumer in Croatia, the name of the company has been modified. 
16
 NEUTRON: Large electricity consumer in Spain, the name of the company has been modified. 
17
 PROTON: Large electricity consumer in the UK, the name of the company has been modified. 
18
 Europe Economics 2006. a report by Europe Economics and Fraunhofer ISI with BSR Sustainability and 
The Krakow Institute for Sustainable Energy. Page 99 - 128 
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Electricity prices 
Prices paid by consumers for electricity in Europe depend on a number of factors, and 
these prices are market driven. The final electricity price paid by consumers in Europe 
usually consists of the following: the price paid by electricity in the market, a charge for 
transmission, distribution and taxes. In some European countries there are also special 
tariffs to promote renewable energy sources or special taxes to prevent CO2 emissions. 
The electricity price decreased in the second semester of 2009, due to the economic slow 
down; this was a change in the price tendency but for 2010, the price is expected to rise 
again as the economy recovers.  See Figure 30 for a representation of the development in 
the average electricity price (generation + transmission + distribution + taxes) paid in the 
European Union. 
Electricity generation 
Total gross electricity generation in the EU was 3.4 million Gigawatt hours (GWh) in 
2006, of which close to 30% came from nuclear power plants. Natural gas and coal-fired 
power stations each accounted for around one-fifth of the total. Lignite-fired and oil-fired 





































 (Source Eurostat 2009 ) page 5 -7 
Renewable energy sources (RES), had the largest share, hydropower, providing 10% of 
the total, followed by biomass-fired power and wind power, which each generated 
between 2% and 3% of the total. EU-27 Electricity Generation (refer to Figure 31). 
















(Source: Eurostat 2006) 
Market share 
Germany and France were the principal electricity generators in the EU, with shares of 
19% and 17%, respectively, while the UK was the only other country to report a share 
above 10%. Given the increasing risks related to the security of energy supplies and 
climate change, the European Commission19 has committed to take action in these areas.  
 
The European Commission (EC) has addressed five points that chart the policy priorities 
from which to secure energy; they are the following: 
• Infrastructure needs and the diversification of energy supplies. 
• External energy relations. 
• Oil and gas stocks and crisis responses mechanisms. 
• Energy efficiency. 
• Making the best use of the EU’s indigenous energy resources. 
                                                 
19
 Consultation of the future “EU 2020” strategy. 
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Renewable energy sources 
Electricity generated from all renewable energy sources combined contributed 14.5% of 
the EU’s gross national electricity consumption in 2006, although several Member States 
had much higher ratios reflecting a greater relative importance of renewables. In 
particular, large proportions of electricity from hydropower and, in some cases, from 
biomass were generated in Austria (56.6%), Sweden (48.2%) and Latvia (37.7%). In 
contrast, the relatively high share of renewable energy in Denmark (25.9%) was due 
mainly to wind power and, to a lesser extent, to biomass (Maza et al., 2009). 
EU CO2 emissions will increase by about 5% by 2030 and global emissions will rise by 
55%. The new energy and climate change policies will affect the way the energy is being 
generated, transmitted and consumed in order to achieve the target to reach 20% of 
renewable energy by 2020.20 
The EU countries are currently the global leaders in the development and application of 
renewable energy. Promoting the use of renewable energy sources is important, both to 
the reduction of the EU’s dependence on foreign energy imports and in meeting targets to 
combat global warming. 
In 2005, renewable energy accounted for 6.7% of total primary energy consumption in 
the EU-27, compared to a share of 4.4% in 1990.21 Also, the share of renewable energy in 
final consumption has also increased from 6.3% in 1991 to 8.6% in 2005. Renewable 
energy sources are increasing in Europe and the tendency is that they will become more 






                                                 
20
 EEA Report No 6/2008. pages 19 - 25 
21
 Energy and Environment Report 2008. 
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5.3 Croatia case study 
Croatia is located in the Southeastern part of Europe, bordering the Adriatic Sea (a 5,835 
km coastline), between Bosnia and Herzegovina and Slovenia. The resources of the 
country are petroleum, some coal, bauxite, low-grade iron ore, calcium, natural asphalt, 
silica, mica, salt, clays and hydropower. A map of the current Croatian territory is shown 
in Figure 33. 
 






















(Source: worldtravels ) 
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5.3.1 Economic overview 
In Croatia, the state retains a large role in the economy because privatization efforts are 
progressing at a relatively slow rate. The EU accession process should accelerate fiscal 
and structural reform. While long-term growth prospects for the economy remain strong, 
Croatia’s high foreign debt, weak export sector, strained state budget and reliance on 
tourism revenue will result in a low economic development over the medium-term. 
In 2008, Croatia produced 17,580 bbl of oil/day and consumed 105,000 bbl of oil/day. 
Crude oil is produced on 36 oil fields and gas condensate from ten gas and condensate 
fields, capacities for the processing of crude oil at the refineries in Rijeka, Sisak and 
Zagreb amount 4.9 million tons annually; petroleum products are sold at 774 petrol 
stations. 
Regarding natural gas, Croatia produced 2.847 billion m3 and consumed 3.205 billion 
m3. Natural gas is produced at 20 natural gas fields, transported via 1,657 km of high 
pressure gas pipelines and stored at an underground facility called Okoli with a capacity 
of 620 million m3.22 
The extraction of crude oil and natural gas, production of petroleum products and 
electricity, natural gas, steam and hot water supply (including production, transmission 
and distribution activities) accounted, in total, for 16.1% of industrial gross domestic 
production for 2007. In terms of employment figures, these activities accounted for 10% 






                                                 
22
 Index Mundi details information about the macroeconomic activity in Croatia. 
23
 HEP: Hrvatska Elektroprivreda has made several changes to react to the electricity market liberalization 
in Croatia.  
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5.3.2 Power system 
Croatia has four major hydroelectric plants in two main areas of the country – the region 
near the Slovenian-Hungarian border and the area along the Adriatic coastline. The 
Varazdin hydro plant is located near the Slovenian-Hungarian border and the three hydro 
plants along the Adriatic coastline are Senj, Obrova and Zakucac – all owned and 
operated by the national electricity company, Hrvatska Elektroprivreda (HEP).  
The 486 megawatt (MWe) Zakucac hydroelectric plant is the largest power plant in 
Croatia. A tender has been announced for the new 68.5 MWe Ombla hydroelectric plant 
proposed for a site on the Rijeka Dubrovacka River. Two additional hydropower plants 
have also been proposed, the 106 MWe Virje plant and the 42 MWe Lesce plant.  
The Croatian electric power transmission system is owned and operated by HEP. The 
electricity distribution grid has three different voltages; there are 903 kilometers of 400-
kV lines, 1,224 kilometers of 220-kV lines and 4,760 kilometers of 110-kv lines. There 
are also five 400 kilovolt (kV) substations, fifteen 220/110-kV substations and 140 110-
kV substations.24 
The Croatian power system is comprised of plants and facilities for electricity production, 
transmission and distribution in the territory of the Republic of Croatia. By size, the 
Croatian power system is one of Europe’s smallest power systems. Due to its 
geographical position and location of generating plants, electricity is transported for most 
of the year from the south to the north, and vice versa, and from the north toward the east. 
By putting the newly constructed 400/220/110 kV Žerjavinec substation into operation, 
and the reconstructed 400/110 kV Ernestinovo substation, transmission capacity, security 
and reliability of the power system have significantly increased, especially in the 
country’s Northwestern and Eastern areas. 
 
 
                                                 
24
 Global Energy Network Institute, GENI: An Energy Overview of Croatia pp.12-23 
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The Croatian power system is a controlled area run by HEP OPS. Together with the 
Slovenian power system and the power system of Bosnia and Herzegovina, it constitutes 
the control block SLO-HR-BIH within the UCTE grid.25 The map of the Croatian Power 
System is shown in Figure 34. 
 
 





                                                 
25
 See also HERA webpage: www.hera.hr. Croatia’s power system is under development to accommodate 
the interconnection required to exchange and trade electricity in the region. 
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Generation capacity 
In 2008 Croatia produced 11,419 GWh of primary energy and the total consumption 
amounted to 17,996 GWh. The produced electricity can be divided into the following: 
5,277 GWH from hydro power plants, 6,075 GWh from thermal power plants and 67 
GWh from industrial and wind power plants.26  
The majority owner of generation capacities in Croatia is Hrvatska Elektroprivreda d.d 
(HEP), a daughter company of HEP-Proizvodnja (Generation), which carries out the 
activity of electricity and heat energy production. HEP presently generates around 95% 
of Croatia’s electricity; the remaining 5% of electricity generation comes from industrial 
power plants and privately-owned plants. 
Industrial power plants generate electricity, heat, mechanical energy for their own use in 
industrial processes, while the electricity surplus can be sold to the transmission or 
distribution grid. These power plants are not a part of HEP but they have purchase 
agreements and can feed the power they produce into the power system. 
Most of the power generated in Croatia in 2008 came from thermal (53%) and hydro 
(46%) power plants. The rest was generated by other sources and renewable energy 
technology that has recently been growing in the country (refer to Figure 35). 
The total installed capacity of generating plants built in the territory of Croatia is 3,745 
MW, of which 2,079 MW is from hydro power plants and 1,666 MW is from thermal 
power plants. Hydro power plants are the storage type and located in the Croatian coast 
area; the run-of river plants are located mainly in the northwestern area of Croatia. 
Thermal power plants run on liquid fuel (fuel oil, extra light oil), while others use coal or 
natural gas. 
Installed capacity of industrial power plants in the Republic of Croatia is 210 MW. Two 
wind farms are integrated into the Croatian electricity power system – Ravne on the 
island of Pag with 6 MW of nominal power and Trtar Krtolin near Šibenik of 11 MW 
with nominal power. Even though wind power is being promoted and has been increasing 
in Croatia, it is still a very small part of the total generation (0.23%). 
                                                 
26
 Energy Community Regulatory Board (ECRB) Section of the Energy Community Secretariat (ECS). 
Page 24 - 26 
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The electricity sources in Croatia in 2009 are represented in Figure 36. Thermal and 
Hydro power are the most common sources with more than 60% of the power sources. 
New technologies, such as wind and solar power are still in development in the country 
and represent less than 1% of the energy sources. 
 










(Source: HEP 2008 pp 10 - 18) 










(Source: HEP Opskrba 2009) 









All grid users have the right to access the transmission grid based on the principle of 
regulated access of third parties (Law on Electricity Market) and in accordance with the 
Electricity Market Act27 – general conditions for electricity supply, grid code of the 
electricity system, as well as with UCTE Operational Handbook. Electricity generators 
and buyers are obliged to obtain consent of the transmission grid operator for access to 
the grid. A transmission system operator may deny access to the grid in the event of 
limited technical or operating capabilities of the grid. 
The Croatian transmission grid consists of lines on three different voltage levels, namely 
400, 220 and 110 kV. The total length of high-voltage lines is 7259 km. The transmission 
network is connected with the neighboring electric power systems of Bosnia and 
Herzegovina, Serbia, Slovenia, and Hungary. The total km of high voltage lines and 
substations in the Croatian power system are displayed in Table 13. 
 
Table 13 Substations and power lines in Croatia  
 
(Source: HEP 2008) 
HEP Operator Distribucijskog Sustava or HEP-ODS (a Hrvatska Elektroprivreda 
subsidiary) remains the largest distributor to both industry and households. Its 
distribution grid is 129,618 km long, with 26,471 transformers installed, totaling 14,106 
MVA of power.  
 
                                                 
27
 Article 3, paragraph 2 of the Electricity Market Act (official Gazette 177/04) and Decision of the Croatia 
Energy Regulatory Agency concerning approval of Electricity Market Rules, Class: 310-02/06 – 01/71, File 
No.: 371-01-06-96 dated December 2006, the Croatia Energy Market Operator adopted on 9 December 
2006  
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In order to have a better interconnection between the Croatian electricity system and 
neighboring countries and to increase electricity trading possibilities, a double-circuit line 
towards Hungary will be built by 2010, 2x400 kV; documentation is also being prepared 
for the construction of a submarine cable towards Italy, Konjsko-Villanova (HEP). 
 
Electricity players 
Croatian energy functions, such as generation, transmission, distribution and retail supply 
are integrated within an individual electric utility. These activities are still carried out by 
the state own utility, Hrvatska Elektroprivreda d.d (HEP).  
A market participant in the Croatian electricity market is any producer, supplier, trader or 
eligible customer. Any participant must have a license for performing energy activity, 
issued by the Croatian Energy Regulatory Agency. 
In Croatia, HROTE28 is responsible for the organization of the electricity market and 
HEP-Operator prijenosnog sustava (HEP-TSO) is responsible for electricity transmission, 
maintenance, development and construction of transmission system and power system 
control; HEP-Operator Distribucijskog Sustava (HEP-DSO) is responsible for electricity 
distribution, maintenance, development and construction of distribution system.29 
 
Producers 
A producer is an energy entity with a license to produce electricity. Producers can sell the 
electricity to a trader, a supplier – HEP-TSO for system services, transmission network 
losses or system balancing and HEP-DSO for distribution network services or 
distribution network losses. 
There are three types of producers in Croatia: 1) A producer within the system of the 
public service, 2) an eligible producer, and 3) an independent producer. Eligible 
producers can obtain the necessary status through production of electricity from 
                                                 
28
 HROTE: Energy Market Operator 
29
 POYRY-UNECE – Regional Analysis of Policy Reforms to promote Energy Efficiency and Renewable 
Energy Investments. 
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renewable and cogeneration. The Energy Act, the Electricity Market Act30 and secondary 
legislation, such as electricity production and the purchase or sale of electricity produced 
from renewable sources and cogeneration. 
In 2008, there were a total of nine licensed energy producers in Croatia. HEP 
Proizvodnja, Thermal power plant Plomin and INA-INDUSTRIJA NAFTE are the three 
oldest licensed producers in the country and have been in operation since 2003. The other 
six producers were licensed between 2007 and 2008 (refer to Table 14).  
 
Table 14 Electricity producers in Croatia – 2008 
 
(Source: HERA 2008, page 13) 
 
Traders 
A trader is an energy entity, which purchases and sells electricity after having obtained a 
license for trading. A trader can purchase electricity from a producer, supplier or another 
trader and is allowed to sell it to a supplier, another trader, HEP-TSO and HEP-DSO. 
All electricity market participants willing to participate in the cross-border electricity 
exchanges must obtain an EIC31 code, which is valid all across Europe. 
 
 
                                                 
30
 Electricity Market Act (official Gazette 177/04). 
31
 EIC: Energy Identification Code 
Name of energy operator Date of issuing the license Duration of license (years)
HEP Proizvodnja d.o.o. 10/12/2003 15
Thermal power plant Plomin d.o.o. 11/12/2003 15
INA-INDUSTRIJA NAFTE d.d. 13/12/2003 15
Adria Wind Power d.o.o. 28/03/2007 5
Valalta d.o.o. 26/06/2007 5
EKO d.o.o. 05/12/2007 5
Wind power plant Trtar-Krtolin d.o.o. 07/01/2008 5
Hidro-Watt d.o.o. 10/01/2008 5
TUDIC ELEKCTRO CENTAR d.o.o. 10/07/2008 5
 101 
Suppliers 
A supplier can purchase electricity from a producer, trader or another supplier. They can 
sell electricity to eligible customers in accordance with the customer’s supply contracts, 
tariff customers in a regulated contract, a trader and another supplier. Every supplier has 
to off-take a minimal share of electricity produced from renewable energy sources. 
According to a list provided by the Croatian Energy Regulatory Agency (HERA), the 
companies with a license to carry out the electricity supply are: HEP-Opskrba d.o.o, 
KORLEA d.o.o, HEP-Operator distribucijskog sustava d.o.o and HEP-Toplinarstvo d.o.o. 
In order for the Croatian market to become competitive, more suppliers are needed. Three 
out of the four available suppliers are part of the HEP group. 
  
Prices of electricity 
In 2010, for a standard Croatian industrial with a consumption of 3,500 MWh/year, the 
average price of electricity is € 93.8/MWh. However, the EU-25 average price (this price 
is weighted with 2004 national consumption) is € 145.2/MWh. For a consumption of 
2,000 MWh/year, large electricity consumers pay € 60.7/MWh, while EU-25 average 
price is € 90/MWh.32 
There are two groups of customers in Croatia – one is eligible and the second is tariff 
customers. A customer obtains the eligible customer status under the Electricity Market 
Act. An eligible customer can freely choose a supplier and negotiate the electricity price. 
Total electricity price for eligible customers consists of an electricity price contracted 
with a supplier, transmission network fee or distribution network fee and an incentive fee 
for electricity production from renewable energy sources. Even though companies can 
have eligible status, most of them decide to continue paying all of the included energy 
prices (tariff) – an average of € 60.7/MWh. Transmission and distribution charges 
represent 29% of the total energy price (HEP).  
The promotion of renewable energy sources is a strategic objective of the EU’s energy 
policy, as expressed in the EU energy legislation and a directive about the promotion of 
the electricity use from RES. The Directive requires Member States to establish a RES 
                                                 
32
 Panorama of Energy EUROSTAT 2007. 
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incentive system. Each EU Member State sets its own national target for RES-produced 
electricity and Croatia, as a candidate country, did this in mid-2007.  
5.3.3 Regulation 
The electricity market in Croatia has been open since 1 July 2008, meaning that all 
customers have the legal right to choose their electricity supplier. The regulatory 
conditions are in place to promote market transactions but the state-owned supplier and 
the tariff structure is still in place, providing economic incentives to remain there.  
A new CO2 regulation has been in place in the electricity sector.33 Currently, a CO2 tax is 
being charged to the consumers; by 2011 Croatia will join the EU ETS program. 
 
5.3.4 Industrial sector 
Croatia’s dominant industries are chemicals and plastics, machine tools, fabricated metal, 
electronics, pig iron and rolled steel products, aluminum, paper, wood products, 
construction materials, textiles, shipbuilding, petroleum and petroleum refining, food and 
beverages, as well as tourism. 
The textile industry is particularly well-developed and includes over 400 enterprises – the 
majority of which are engaged in cooperative activities with foreign manufacturers. 
Shipbuilding dominates the industrial sector with exports of over € 1 billion annually, 
accounting for over 10% of exported goods. The food processing and chemical industries 
constitute significant portions of industrial output and are responsible for a significant 
portion of exported goods. The industrial sector represents 27% of Croatia’s total 
economic output, with agriculture representing 6%. 
Tourism is a notable source of income, particularly during the summer months but also, 
more recently, in the winter months, due to an increase in popularity of winter snow 
sports, such as skiing. With over ten million foreign tourists annually, tourism is 
important because it generates revenues in excess of € 7 billion. Tourism is not an energy 
                                                 
33
 EC CROATIA 2008 PROGRESS REPORT describes the actions taken in Croatia to prepare for its 
entrance into the EU. 
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intensive industry but may strongly influence environmental regulations. To continue 
increasing the tourism trade, the country can try to reduce the intensity of the electricity 
generators and industrial consumers. 
 
5.3.5 ELECTRON´s electricity profile  
ELECTRON is the company selected for this case study – a firm that belongs to the 
chemicals sector. It has gained eligible status in the country, so it is allowed to freely 
choose its supplier and has the flexibility to manage the supply cost. The company’s 
annual electricity consumption is 250 GWh. The current average electricity price is € 
60.7/MWh (generation + transmission + distribution + VAT + RES fee); they are 
supplied by HEP Distribucija in a tariff-based contract. The current electricity tariff 
model used by ELECTRON is High Voltage – White HV from HEP Opskrba. The tariff 
items for billing are: 
• RVT – electricity higher daytime tariff item. 
• RNT – electricity lower daytime tariff item. 
• SVT – power demand at time of higher tariff. 
• OIE – renewable charge. 
• Includes metering of electricity in two tariffs HT, LT. 
• Power demand is metered in higher tariff – SVT Meters capable of storing load 
curve are fitted at metering point. 
 
This tariff structure provides incentives to reduce the electricity cost by using large parts 
of the consumption during off peak time (22:00-06:00 hours). ELECTRON’s maximum 
demand in the year is 25 MW by the month of June.34 The average demand in the year is 
15 MW. During February and March the company conducts major equipment 
maintenance. This is also linked to the seasonal product demand and is related to the 
weather conditions (see Figure 37). 
 
                                                 
34
 Maximum electricity demand and annual consumption are considered to be base lines for electricity 
supply agreements.  
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Figure 37 ELECTRON annual electricity demand – 2009 
 
(Source: Modify from ELECTRON operational records) 
 
The electricity prices offer an important incentive to implement the load management 
practice. ELECTRON needs to optimize its electricity demand (see to Figure 38). 
















(Source: Modify from ELECTRON operational records) 
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The company is supplied by a peak tariff-based contract; peak hours are from 6:00-22:00 
and off peak hours from 22:00-6:00. Currently, the company is not taking full advantage 
of the demand management practice as described in Figure 39. 










(Source: Modify from ELECTRON operational records) 
5.3.6 Electricity sourcing methodology 
ELECTRON will test the proposed methodology and based on its outputs will get an 
opportunity to change their sourcing options and demand management practices. While 
testing the methodology, they will be asked to do the analysis of their current situation, 
anticipate market trends and highlight their priorities – doing everything with the aim to 
develop and finalize a strategy.  
Step 1: Current conditions 
To provide details about the current conditions available in the country and how 
ELECTRON is operating, an energy expert in the company filled out the questionnaire. 





1. Supply structure: The service can be bundled or unbundled, dependent mainly on 
consumer preferences. Because the government still subsidizes the price of electricity, 
the majority of large electricity consumers are still supplied through a cost-based 
tariff. 
2. Price determination: In 2007, Croatia introduced the market-based pricing mechanism 
for consumers that had gained the eligible status. However, large electricity 
consumers still prefer to stay in the cost-based model mainly because of the 
uncertainty in the energy market and the high volatility of fuels and CO2. 
3. Type of market-based contract: The traditional contracts are currently available and 




1. Reliability of Supply: The country has developed grid connections to improve the 
reliability of supply and the main connection to Italy is frequent congested. However, 
the country, in general, does not have the problem of maintaining a reliable supply. 
2. Generation Technology: The electricity production in the country is fossil based; 
therefore, industrial generation-sites are based mainly on this technology. However, 
in the future the government may promote the development of renewable energy 
sources. 
3. The Croatian government may provide limited incentives for RES usage (e.g., feed-
in-tariff). 
4. Grid connection is still limited in Croatia. New renewable energy projects will 
influence the need to provide free access to the grid. 




1. CO2 regulations: At the moment all large electricity consumers pay a CO2 tax that has 
been calculated by the Croatian government. Croatia will join the European Emission 
Trading Scheme in 2011. 
Demand 
1. What types of measures are used to manage demand? Traditionally, energy efficiency 
actions have been the main approach to reducing consumption during peak hours, 
since tariff structure is still available. Load management activities, through 
operational capacity, are available in the power contract.  
General Questionnaire 
The questionnaire will provide information about the current market conditions and the 
current supply structure of the company. 
Subject: Score 
Supply 
1. Freedom to select supplier (unbundled service)    ✓  
2. Continue as bundled service with tariff structure  ✓ 
3. Move to unbundled service   ✓  
4. Free access to the electricity market   ✗ 
5. Self-generation   ✗  
6. Cost-based   ✓  
7. Market-based   ✓  
8. Real time price (spot)  ✗  
9. Flexibility to fix prices in the forward market  ✗  
10. Flexibility to index the electricity price with a commodity  ✗ 
11. Allowed to use the grid to interconnect self-generation unit  ✗  
12. Generation units are required to maintain production (back-up) ✗  
13. Fossil fuel technology (ex., nat. gas, fuel oil, etc) ✓ 
14. Renewable (wind, solar, etc) ✗  
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15. Subsidies to promote the investment in RES ✗ 
16. Incentives to sell electricity from RES ✓ 
17. On-site generation        ✓ 
18. Self-generation and inject excess into the grid  ✗ 
19. Allowed to sell excess electricity in the market ✗  
20. CO2 regulations in your country (fees on CO2, allowances, etc) ✗  
Demand 
21. Energy efficiency actions ✓  
22. Load management practice driven by electricity prices   ✗ 
23. Load management practice through operational flexibility  ✗ 




Step 2: Identifying trends 
It is important to try and identify the main factors that influence market conditions in the 
electricity sector. These trends can be organized in several topics, including policy 
(regulatory), economical, social, technological and environmental (PESTE). 
Policy 
The number of market players in supply and generation are increasing and this will affect 
the cost of generation and the price of electricity. At the moment, industrial producers are 
not allowed to sell electricity but this option will become available as the market gets 
more competitive. At this time, the only option is to sell green electricity to the state 
electricity company. 
Croatia has several sources of primary energy. About 49% of its primary energy supply is 
covered by domestic sources, although in the future it is very likely to be reduced to less 
than 25%. The remaining energy needs will be covered by imports. These conditions will 
affect the way electricity is being traded and will promote the market’s evolution to 
provide more incentives regarding bilateral agreements. Croatia will continue to be a net 
importer of electricity and prices will be driven by market conditions in the region. A 
summary of the policy’s future trends is presented in Table 15. 
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Policy Energy policy and country 
regulations
Liberalization of the electricity market is in progress
Unbundled service — supply and transmission can be 
negotiated separately
Self generation will be allowed (back-up, partial 
generation, selling excess, etc)
Access to the grid will be available to deliver electricity 
in different regions
Allowed selling of electricity (self generated electricity to 
the market — new business opportunity)
 
(Source: Treviño, 2010) 
 
Economic 
Croatia is expected to join the EU in 2013. This will bring additional incentives to 
develop renewable energies.. Economical incentives from the EU will add additional 
generation capacity, especially from green energy.   
As electricity sources start to develop, energy consumers will be able to purchase 
electricity from new generation-sites of cross border producers. It is unlikely that in the 
short-term new market conditions, like spot market and the forward market, will be 






















Increasing number of incentives for selling the electricity 
from renewable energy sources (RES)
Electricity prices index to the spot market
Electricity prices index to the forward market 
Trend to build additional production capacity to improve 
load management practices
The generation and transmission system have 
constraints and provide incentives for interruptible 
contracts
Economic Supply / Demand, RES/ Nuclear, Fossil fuel price
Fossil fuel prices will remain volatile and unpredictable
Electricity prices index to a commodity (exc., nat gas)
Increasing economic incentives for load management 
practices (load shedding and load shifting)
Electricity purchasing through the market
Increasing number of support schemes for investment in 
renewable energy sources (RES)
 
(Source: Treviño, 2010) 
Social  
The country has been generating green electricity mainly from their hydropower plants. 
This has positioned the country as being an excellent example of how to integrate and 
balance generation from different sources, both fossil and non fossil.  
The environmental concern in the country is very strong, due to the interest in joining the 
EU, in addition to the strong influence that the tourism industry plays in the economy. 
The country’s government will try to maintain all its natural resources and maintain a low 
level of environmental impact. A summary of the future social trends is presented in 
Table 17.  




People are becoming more concerned about the 
environmental changes — positive attitude about 
recycling, willingness to pay a higher price for "green" 
electricity
 
(Source: Treviño, 2010) 
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Technological  
The main factors that will support the use of renewable energy are the new policies and 
laws regarding CO2 trading and emission reduction that will come into play after the 
country joins to the EU ETS in 2011. There will be more opportunities to implement new 
technologies related to CO2-free electricity generation in Croatia. Further developments 
in hydropower and wind generation will also provide more incentives while considering 
the country’s geographical and topographic conditions.  
It is unlikely that other technologies – like CO2 capture and storage – will be 
implemented in the short- or medium-term, since the technology is far from being 
available commercially and economic incentives for demonstration-sites are more likely 
to be located in Western Europe. 
There are good opportunities to implement basic load management and energy efficiency 
practices. The current power agreements provide incentives that should be considered. A 
summary of the technological future trends in Croatia is presented in Table 18. 
 





Technological Electricity generation, Energy efficiency
Technology is available to generate electricity at a 
competitive cost
Dominance of technologies to offset CO2 emissions 
(CO2 capture and storage is available)
New renewable energy technologies (RES) will grow in 
the market (e.g., RE, nuclear, etc.)
New automation technology will support energy 
efficiency and load management practices
 
(Source: Treviño, 2010) 
 
Environmental 
The environmental goal is to reduce the CO2 emissions by at least 5% in the period from 
2008 to 2012. After Croatia joins the EU in 2013, there will be new and more rigorous 
laws regarding CO2. A summary of environmental future trends is presented in Table 19. 
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New regulations regarding pollution and the environment 
are expected to intensely affect the prices of CO2 and 
electricity
New environmental regulations will not affect the price of 
CO2
 
(Source:, Treviño, 2010) 
 
Step 3: Discovering new options 
The methodology considers the integration of the current available options and the trends 
in the external environmental conditions. The following supply and demand diagrams 
show the new available options that will apply to the electricity market. The supply 
electricity options are described in Figure 40 and the demand electricity options in 
Figure 41.  
Figure 40 Supply: Electricity sourcing options for ELECTRON 
(Source: Treviño, 2010) 
 113 
 











(Source: Treviño, 2010) 
After the methodology is applied, and the country’s future trends are evaluated, ELECTRON’s 





































1.- Electricity price is market-based
Unbundled Service
1.- Real time price (spot)
2.- Flexibility to fix prices in the forward market
B.- MAKE
Generation of Electricity
1.- On-site fossil generation, Back-up.
DEMAND
DEMAND RESPONSE
1.- Energy efficiency actions.
2.- Load management practice driven by electricity prices
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Available options summary 
Supply 
The main available options relate to maintaining the current electricity contract, in the 
short-term, with the tariff structure. For the medium-term, ELECTRON will be able to 
integrate into the new energy market by participating in the spot and forward markets. 
This option will be driven mainly by the need to import additional electricity into the 
country and the lack of power generation from the local producers.  
In the long-term, the options to generate electricity will be primarily driven by renewable 
electricity with the various options depending upon the location of the natural resource. 
This depends highly on the grid infrastructure connectivity. 
Demand 
An extended possibility to implement energy efficiency and load management practice 
will have a strong influence on ELECTRON from the demand side. Additional flexibility 
regarding operation capacity will bring value to the energy demand capacity, adjusting 
the production schedule to reduce the electricity cost and, at the same time, fulfill the 
production orders. 
Load management via spot prices will not be possible at this stage, since there is no spot 
or day-ahead market. This possibility should remain available for future market condition 
changes. 
Interruptible contracts will be available to incentive electricity users, reducing demand 
during some periods of the year. This automatically helps the grid system to better 
manage the generation-sites without having to develop additional infrastructure 
investments. 
Step 4: Evaluation and selection 
The ELECTRON business strategy will influence the way the company sources 
electricity. The company will have to define its strategy in nine different dimensions, 




The current electricity sourcing strategy at ELECTRON is based on energy efficiency. 
Through the normal operation of the facility, management has tried to reduce the 
electricity demand during peak hours without success. Energy management and control 
systems can be installed and programmed to strategically shed loads to keep the peak 
demand within a specified range. A couple of main objectives have been defined at 
ELECTRON, which are to maintain supply reliability and keep the production schedule 
and product quality under control. Then, the operational flexibility should be maintained 
to provide more flexibility and productivity within its processes. The philosophy at 
ELECTRON is to have a sustainable development through the implementation of energy 
friendly initiatives, such as renewable energy projects, since the integration to the EU 
ETS will bring additional regulation in CO2 emissions 
Economic  
The changes in the Croatian regulatory framework will not create a dynamic energy 
market in the short-term. Still, dependency on generating fossil fuel will continue to be 
dominant. The way to reduce volatility is for the national company to continue with the 
tariff structure. Increased revenues, due to the selling of electricity, are unlikely to happen 
in the medium-term because the number of projects and permits and incentives are 
limited at this stage. 
Resources 
The main concern for the company is the financial resources required to develop an 
initiative. At this moment, high capital investments are not being considered. Initiatives 
requiring the same number of employees, or even a reduction of employees due to 
productivity or efficiency, will have a positive effect on accepting any new sourcing 
option. The company will support the creation of new intellectual capital. ELECTRON 
has set their electricity sourcing priorities on a scale from 1 to 9, with 9 being the most 
important factor and 1 being the least important (see Table 21). 
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 new intellectual capital is generated
8FinancialResources 
1Intellectual capital                      (know-how)
2
Low volatility of prices. The option is related to the forward market prices
The option provide low increase in the revenues 
The net cost of supply might be lower than the current net cost
The option has a high level of operational reliability
The option is based on old  technology
The option is based on traditional technology
DEFINITION OF THE CRITERIA










The net cost of supply might be higher than the current net cost
Zero volatility of prices. The option is not related to the market
The net cost of supply might be equal than the current net cost
The option provide high increase in the revenues 
The option is high capital intensive and new investments are required
The option is low capital intensive and no major investments are required







The option has a low level of operational reliability
CATEGORY FACTORS
The option has a medium level of operational reliability
The option has a high environmental impact
The suggested option has a low environmental impact
The option has no environmental impacts
Low new intellectual capital is generated
High new intellectual capital is generated
The option is zero capital intensive and no investments are required
High volatility of prices. The option is related to the spot market prices or fossil fuels
New
 employees have to be hired to manage the new option
The option provide zero increase in the revenues 
Fewer employees required to manage the new option
 
(Source: Treviño, 2010) 
 
 
The company evaluates the available options and selects the best strategy for managing 
supply and demand, with the help of the methodology tool. All available options are 
evaluated based on multi-decision criteria – a technique used to filter options and 
alternatives in order to obtain the opportunity potential on which the company can base 
its new supply strategy. ELECTRON management’s priorities are set and the evaluation 
takes place. The evaluation integrates all the factors with the specific criteria that can go 
from a 1) low, 2) medium, or 3) high value as shown in Table 22.  
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capital          
(know-how)
IMPORTANCE 9 4 7 5 6 2 3 8 1
USER AVAILABLE OPTIONS
2 2 2 2 3 2 3 1 1
Real time price (spot) 2 2 3 1 1 1 1 2 2
Flexibility to fix prices in the forward market 2 2 3 1 2 1 1 2 2
2 2 2 1 3 1 2 2 2
Energy efficiency actions. 2 3 3 2 2 2 3 3 1
















(Source: Treviño, 2010) 
 
Based on the set criterion, the company’s management evaluates every available option 
to decide on the one that better suits its needs. After scoring each option, management 
will automatically see a table including the final scores for each option, as well as the 
highest scoring options for supply and demand management, which will be highlighted. 
The final scores for each option are calculated by multiplying the score assigned by the 
company for their level of importance; the final score is the sum of all of the factors.  














(Source: Treviño, 2010) 
 
 
Figure 43 Graphic results by each available option ELECTRON 
 
















capital          
(know-how)
IMPORTANCE 9 4 7 5 6 2 3 8 1
USER AVAILABLE OPTIONS
18 8 14 10 18 4 9 8 1 90
18 8 21 5 6 2 3 16 2 81
18 8 21 5 12 2 3 16 2 87
18 8 14 5 18 2 6 16 2 89
18 12 21 10 12 4 9 24 1 111




Load management practice driven by electricity prices




Real time price (spot)
Flexibility to fix prices in the forward market


























Real time price (spot) Flexibility to fix prices














After the evaluation of the available options with the considered factors, the highest rated 
supply option is to stay with bundled service; supply and transmission service are 
integrated and the best option for demand management is to implement load management 
practices in order to reduce peak demand during high electricity prices.  
Supply 
The company should continue with the tariff structure and the bundled service. The 
deregulation process is still in an early stage and the incentives to enter into the free 
market will be delayed for some time. Self-generation for back-up is not compulsory 
since the reliability of the network has proven to provide good service. 
Demand 
As for demand, the company should implement an energy efficiency program. This 
project should provide an important energy cost reduction with a low investment level. 
Also, the load management program has to be implemented through electricity prices. 
The current production capacity can be used to reschedule the production program during 
the night shift and still cover the need at a lower electricity cost. At this stage, the 
network operator does not provide significant incentives for interruptible contracts. 
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5.4 Spain case study 
An EU Member State, Spain is located in southwestern Europe, on the Iberian Peninsula. 
Its mainland is bordered on the south and east by the Mediterranean Sea, except for a 
small land boundary with Gibraltar, to the north by France, Andorra and the Bay of 
Biscay and to the Northwest and West by the Atlantic Ocean and Portugal. See Figure 44 
for a map of the country. 
The country is a democracy and is organized in the form of a parliamentary government 
under a constitutional monarchy. It is a developed country with the ninth or tenth largest 
economy in the world by nominal GDP. Spain also has a very high living standard of 
living (ranked 15th on the Human Development Index), including the 17th highest rating 
in the world on the quality of life index. The country is a member of the UN, NATO, 
OECD and WTO. 
 
















5.4.1 Economic overview 
According to the World Bank, Spain’s economy is the ninth largest worldwide and the 
fifth largest in Europe. However, after almost 15 years of above average GDP growth, the 
Spanish economy began to slow down in late 2007 and entered a recession in the second 
quarter of 2008. The economy is projected to resume a modest growth sometime in 2010, 
making Spain the last major economy to emerge from the global recession. The reversal 
in Spain’s economic growth reflects a significant decline in the construction sector, an 
oversupply of housing, falling consumer spending and slumping exports. 
In 2008, Spain produced 28,130 barrels of oil/day and consumed 1.562 million barrels of 
oil/day. The country is considered to be one of the biggest oil importers in the world 
(12th) with an import rate of 1.813 million barrels of oil/day and an export rate of 
approximately 280, 000 barrels of oil/day. In 2008 Spain produced 17 million m3 of 
natural gas, but consumed 38.18 billion m3, meaning that Spain has to import 38.59 
billion m3 of natural gas, making it the world’s seventh natural gas importer.35  
 
5.4.2 Power system 
Spain has the fifth largest electricity market in Europe (behind Germany, France, the UK 
and Italy) and it is growing quickly. Electricity demand for 2001 was estimated to be 
210.4 billion kilowatt-hours (bkwh), a 5% increase over 2000. Red Eléctrica36 runs the 
power system in Spain. It ensures a safe, continuous power flow from the power 
generators to the centers of consumption. It is the manager of the transmission grid and, 




                                                 
35
 Index Mundi detail information about the macroeconomic activity in Spain. 
36
 Red electrica also see: http://www.ree.es 
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Red Eléctrica37 owns 99% of the high voltage transmission grid and is, therefore, the only 
company specialized in power transmission in Spain. The Spanish transmission grid is 
composed of more than 34,700 kilometers of high voltage electrical lines, more than 
3,300 substations (Red Electrica, 2009) positions and has an excess of 62,000 MVA of 
transformation capacity. These assets make up a safe and reliable meshed grid that offers 
the highest service quality rates to the electrical system. The map of the electricity 



















(Source: POWERmap Europe) 
 
                                                 
37
 Red electrica is the transmission system operator; it plans the development of the grid, manages the grid 
and guarantees access to the grid by all agents. 
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Generation capacity 
Spain had an installed capacity of 85,937 MW and produced 24,836 GWh of energy in 
2007. Spain produces electricity through various technologies using several sources. The 
main sources are nuclear, oil and gas38. Fossil fuel technology is the most common in 
Spain supported by the combined gas cycle technology that dominates the self-generation 
market. The energy consumed in Spain during 2008, by type of source is shown in 
Figure 46. 










(Source: EC report 2008) 
Electricity network 
The following Spanish companies provide electricity distribution services in the Spanish 
market: Endesa, Iberdrola, Union Fenosa, HC Energia and Viesgo. Table 23 describes 




                                                 
38
 SPAIN – Energy Mix Fact Sheet - EC report 2008 
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Table 23 Development of the transmission grid in Spain 
 




Electricity production in Spain is starting to develop into a competitive market, managed 
by OMEL39. The main electricity producers in Spain are presented in Figure 47.  











(Source: EESG - 2007) 
 
                                                 
39
 OMEL: Operador del Mercado Electrico IBERIA 
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Endesa and Ibedrola control more that 45% of the country’s electricity generation 
capacity. Recently, new companies that had specialized in the renewable electricity 
business have acquired assets from fossil fuel capacity. This is the case of Acciona, a 
company whose management made an important acquisition in 2008 by integrating 
Endesa, the biggest player in their business.40  
 
Suppliers 
Since 2007, the electricity supply in Spain has been liberalized for large energy 
consumers. Since that time, new companies have started to supply electricity but the 
incumbents are still dominant in the market.41 The list of the electricity suppliers in the 
Spanish market is included in Table 24. 











(Source: CNE, 2010) 
 
                                                 
40
  Acciona annual report No 37, 2007. 
41




Some of the electricity intensive users have add all of their demand in load aggregation 
contracts to improve their presence in the market and create better negotiating 
conditions.42 
New technologies have been applied to add load from different locations. Online 
metering and organized production schedules uses load aggregation techniques (Escrivá, 
Álvarez, Valencia, 2009). 
Electricity prices 
The economic crises has affected both the demand and prices of electricity. The average 
electricity price in Spain for a consumption of 2,000 MWh/year maximum is € 0.0882 per 
kWh and for a consumption of 24,000 MWh/year maximum is € 0.0761 per kWh. The 
evolution of the electricity prices in Spain from 2007 to 2009 is represented in Figure 48. 










(Source: Eurostat 2009) 
 
 
                                                 
42
 Commonwealth of Massachusetts – Office of Consumer Affairs and Business Regulation – Division of 
Energy Resources – GUIDE TO MUNICIPAL ELECTRIC AGGREGATION IN MASSACHUSETTS. 
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The components of the price paid for electricity in the Spanish market are the following: 
the daily and intra-daily electricity market price, adjustment services charges and 
capacity charges. In Spain, the number of customers buying electricity in the market is 
growing because the tariff structure is no longer available. 
5.4.3 Regulation 
Regulatory reforms have affected large electricity consumers: They are obliged to leave 
the cost-based tariff system to enter into a new market base model.43 The large electricity 
consumers who have gained the status of privileged consumers can choose either, 1) a 
new tariff structure, based on “real time pricing,” where prices vary hour by hour and an 
all-inclusive electricity price is paid through long-term arrangements (contracts), or 2) 
negotiate the price of energy, paying separate energy and delivery charges through new, 
shorter-term contract arrangements.  
 
5.4.4 Industrial sector 
Industry contributes about 35% of Spain’s GDP but it is still somewhat dependent up to 
foreign investment. The most common sectors are automobile, steel, textiles, chemicals 
and marine. Industry in Spain is concentrated in the Northern part of the country, unlike 
the Southern region where tourism and agriculture are the main economical activity. The 
heavy industries (iron, steel and derivates) are concentrated in the north and the chemical 
industry is based in the country’s Northeast region. On the country’s coast side, there is 
heavy naval industry, located in Bilbao, El Ferrol and Cádiz. The oil related industry is 
located in Tarragona, Cádiz and Huelva. The automotive industry is one of the biggest in 
Spain; it is centered in the Andalucía community, an area that has seen the arrival of 




                                                 
43
 Since 2007, large electricity consumers have to enter into the market base mechanism. 
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5.4.5 NEUTRON´s electricity profile  
NEUTRON’s annual production is almost 2.5 millions tons of synthetic steel and the 
yearly energy consumed is 230 GWh. The price of electricity is an average of € 
88.2/MWh and Iberdrola is their supplier through a real time Spot contract.  
The company is participating in several initiatives to improve energy efficiency. Load 
management is being implemented and is providing partially good results. The annual 
electricity demand of NEUTRON44 is presented in Figure 49 and the weekly electricity 
demand can be seen in Figure 50. 
 
















                                                 
44
 Maximum electricity demand and annual consumption are considered as a base line for electricity supply 
agreements. 
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(Source: Modify from NEUTRON operational records) 
 
The daily electricity demand shows the flexibility of the production process to react to 
electricity prices. In this case, the prices of electricity increase from 07:00 throughout the 
rest of the day and the operation reduces consumption by 6 MW. As can be seen in the 
figure below, there is the possibility of optimizing the production schedule to take better 
advantage of the electricity prices, especially during the night shift. Daily electricity 




















(Source: Modify from NEUTRON operational records) 
 
5.4.6 Electricity sourcing methodology 
NEUTRON has been in need of a recommendation about how to improve their electricity 
sourcing strategy and demand management practices. As described, Spain’s electricity 
supply has recently changed from a tariff structure to a transitional market. New 
opportunities in the generation sector from renewable electricity could provide important 
value for the company.  
Step 1: Current conditions 
To provide details about the current conditions available in the country and how the 
company is operating, NEUTRON filled out the questionnaire included in the tool. The 





Supply        
1. Supply structure: Since 2007 to 2008, Spain no longer supports cost-based energy for 
energy intensive users. All large electricity consumers are obliged to leave the cost-
based tariff. The wholesale market created on 1 January 1998 includes a series of 
transactions that are carried out by market agents in the daily and intraday market 
sessions. Self-generation of electricity is allowed; the deregulation process and the 
introduction of competition in the electricity sector provide incentives, particularly 
with renewable energy programs. 
2. Price determination: cost-based tariffs are no longer supported in Spain.   
3. Type of market-based contract: market base products with a tariff structure and spot 
prices are the most common sourcing options. The electricity forward market and the 
price indexed to a commodity will take some time to be developed.  
Self-generation        
1. Grid connections: access to the grid ruled by (TSO) Red Electrical España (REE).  
2. Reliability of Supply: there is no special need to install back-up capacity to support 
the energy supply. The network is very well managed and incentives are provided to 
large electricity consumers to sign interruptible contracts.  
3. What type of technology could be used for self-generation? Fossil fuel technology is 
clearly dominating the energy supply. Power generation is based on the combined gas 
cycle technology. However, the Spanish government is providing subsidies to RES 
technologies. 
4. Renewable Energy Incentives: self-generated electricity, created from renewals, is 
being promoted by the Spanish government through the mechanisms of both the 
“feed-in-tariff” and “premium price system.” Grid operators are obliged to buy the 
electricity generated from renewable sources. 
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5. Type of self-generation: the two options – onsite and grid connected generation – are 
available in Spain. However, connection to the grid can provide additional incentives 
to generators. 
6. Trading of electricity: The day ahead market provide incentives to sell renewable 
electricity. Electricity can be exported to Portugal, Morocco or France. 
CO2 management        
1. CO2 regulations: Spain is part of European Trading Scheme (ETS). At the moment, 
all producers receive the allowances for free but starting in 2013, it will be 
compulsory to buy them.. 
Demand 
1. Energy efficiency actions provide incentives to reduce the cost of electricity. Due to 
the current economical condition, providing additional production capacity that can 
be used to better manage the load and reduce the cost of electricity is important. The 
electric companies provide incentives to energy intensive users to reduce demand 
through interruptible contracts.  
General questionnaire 
This questionnaire will provide information about the current conditions in the market 




1. Freedom to select supplier (unbundled service)    ✓  
2. Continue as bundled service with tariff structure    ✗ 
3. Move to unbundled service       ✓  
4. Free access to the electricity market     ✓ 
5. Self-generation        ✓  
6. Cost-based         ✗  
7. Market-based        ✓  
8. Real time price (spot)       ✓  
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9. Flexibility to fix prices in the forward market    ✗ 
10. Flexibility to index the electricity price with a commodity   ✗  
11. Allowed to use the grid to interconnect self-generation unit’s   ✓  
12. Generation units are required to maintain production (back-up)  ✗  
13. Fossil fuel technology (ex. nat. gas, fuel oil, etc.)   ✓ 
14. Renewable (wind, solar, etc.)      ✓  
15. Subsidies to promote the investment in RES     ✗ 
16. Incentives to sell electricity from RES     ✓ 
17. On-site generation        ✓ 
18. Self-generation and inject excess into the grid     ✓ 
19. Allow to sell excess electricity in the market    ✓  
20. CO2 regulations in your country (fees on CO2, allowances, etc.) ✓  
 
Demand 
21. Energy efficiency actions       ✓  
22. Load management practice driven by electricity prices   ✗ 
23. Load management practice through operational flexibility  ✓ 
24. Interruptible contracts are available     ✓ 
 
 
Step 2: Identifying trends 
It is important to identify the main factors that influence market conditions in the 
electricity sector. These trends can be organized into  several topics: policy (regulatory), 
economical, social, technological and environmental (PESTE). 
Policy 
The liberalization of the electricity market has add a full range of options for Spanish 
suppliers and consumers. The possibility of choosing a supplier with integrated electricity 
generation assets has increased the possibilities to source the electricity supply. 
The government is providing important incentives in the renewable electricity business. 
Feed-in-tariff programs have been established to promote investments in this sector. The 
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country is very well located geographically, especially for the production of solar 
electricity and wind generation. A summary of the energy policy trends is presented in 
Table 25. 
 








Policy Energy policy and country 
regulations
Liberalization of the electricity market is in progress
Unbundled service — supply and transmission can be 
negotiated separately
Self generation will be allowed (back-up, partial 
generation, selling excess, etc)
Access to the grid will be available to deliver electricity 
in different regions
Allowed selling of electricity (self generated electricity to 
the market — new business opportunity)
 
(Source: Treviño, 2010) 
Economic 
Importantly, the slowdown of the economy will create additional available capacity. The 
influence of natural gas companies on the market is increasing and electricity prices are 
becoming more correlated to natural gas prices. Selling electricity will represent a new 
business opportunity for large electricity consumers. 
The spot market is dominant but it is expected that the forward market and the 
commodity index contracts will play an important role in electricity market. A summary 




















Increasing number of incentives for selling the electricity 
from renewable energy sources (RES)
Electricity prices index to the spot market
Electricity prices index to the forward market 
Trend to build additional production capacity to improve 
load management practices
The generation and transmission system have 
constraints and provide incentives for interruptible 
contracts
Economic Supply / Demand, RES/ Nuclear, Fossil fuel price
Fossil fuel prices will remain volatile and unpredictable
Electricity prices index to a commodity (exc., nat gas)
Increasing economic incentives for load management 
practices (load shedding and load shifting)
Electricity purchasing through the market
Increasing number of support schemes for investment in 
renewable energy sources (RES)
 
(Source: Treviño, 2010) 
 
Social 
Consumers are more interested in renewables technologies and they are willing to pay 
more for green electricity. Table 27 presents the social trends that are affecting the 
company. 
 




People are becoming more concerned about the 
environmental changes — positive attitude about 
recycling, willingness to pay a higher price for "green" 
electricity
 





Due to strong financial incentives, the installed capacity of renewable generation (wind 
and solar) is rapidly increasing. Spain is now one of the fastest growing renewable 
markets in the world. With a current share of 9%, the national target of 20% in 2020 
seems well within reach.  
The wind power market has developed impressively; and, the solar PV market has grown 
even faster with more than a 50% growth rate in the last couple of years. Also showing 
great promise is the development of new RES technologies, such as offshore tidal power, 
offshore wind farms, thermal solar, biomass, geothermal units and biogas. 
Several research programs have been launched concerning CO2 capture in plants but 
these technologies are still not available in the short-term. It is expected to become a 
more common practice in the future in an effort to reduce CO2 emissions. 
Energy efficiency and load management practices will play dominant roles to reduce the 
cost of electricity. New automation technology and monitoring systems – complemented 
with various economic incentives – will promote the use of interruptible contracts. A 
summary of the technological uncertainties that can affect the company is presented in 
Table 28. 
 






Technological Electricity generation, Energy efficiency
Technology is available to generate electricity at a 
competitive cost
Dominance of technologies to offset CO2 emissions 
(CO2 capture and storage is available)
New renewable energy technologies (RES) will grow in 
the market (e.g., RE, nuclear, etc.)
New automation technology will support energy 
efficiency and load management practices
 





Starting in 2013, large electricity consumers will be obliged to buy CO2 allowances on 
the market. This will increase the cost of generation dramatically. Future cost of CO2 is 
expected to be € 30-40/ton CO2. The summary of the environmental uncertainties and 
future trends that may affect the company is presented in Table 29. 
 




New regulations regarding pollution and the environment 
are expected to intensely affect the prices of CO2 and 
electricity
New environmental regulations will not affect the price of 
CO2
 
(Source: Treviño, 2010) 
 
 
Step 3: Discovering new options 
The methodology considers the integration of current available options with the trends in 
the external environmental conditions. The following supply and demand diagrams show 
the new available options that apply to the electricity market. The electricity supply 















(Source: Methodology electricity sourcing, Treviño) 
 













After the methodology is applied, and the country’s future trends are evaluated, 
NEUTRON’s current electricity supply and management options are seen in Table 30. 
 















(Source: Treviño, 2010) 
 
Available options summary 
Supply 
The main available options are related to accessing the electricity market with the 




1.- Electricity price is market based.
Unbundled Service
1.- Real time price (spot).
2.- Flexibility to fix prices in the forward market.
B.- MAKE
Generation of Electricity
1.- Renewable energy complete supply (grid connected).
2.- Renewable energy and selling excess to the market.
3.- Renewable energy and selling excess with government incentives.
DEMAND
DEMAND RESPONSE
1.- Energy efficiency actions.
2.- Load management practice driven by electricity prices.
3.- Load management practice through operational flexibility.
4.- Interruptible contracts.
 141 
If the company can invest, the option to generate electricity will be mainly driven by the 
self-generation of renewable electricity with grid connection, since the natural resources 
are not necessarily located near the production site. This is highly dependant up to the 
grid infrastructure, connectivity and incentives provided by the government. 
 
Demand 
A prolonged possibility of implementing energy efficiency and load management practice 
will have a strong influence on the demand side. Additional flexibility from the operation 
capacity will bring value by adjusting the production schedule to reduce electricity cost, 
while at the same time fulfilling the production orders.  
Interruptible contracts will be available to incentivize users to reduce demand during 
some periods of the year. This automatically helps with the grid system, better managing 
the generation sites without additional infrastructure investments. 
Step 4: Evaluation and selection 
NEUTRON’s business strategy will influence the way the company sources electricity. 
The TER analysis includes the actions that the company is management is willing to take 
in executing the suggested sourcing option – a course of action that will require defining 
levels of priority. 
Technology 
The company has recently left the bundled service with tariff structure. At the moment, 
NEUTRON is being supplied with short-term contracts and any change in demand versus 
contracted load is being balanced out in the spot market. The company is planning to 
generate electricity to supply their own installations by using the grid. The Spanish 
government has promoted the use of renewables to generate electricity through a variety 
of incentives, encouraging the company to initiate its self-generation practices. However, 
it has been difficult for management to decide which type of renewables would be most 




Since the elimination of the tariff structure, the cost of electricity has increased. There is 
a high level of difficulty in terms of implementing a strategy that can help the company 
reduce the cost of electricity. The self-generation project can bring additional revenues 
when excess electricity is sold in the market. 
Resources 
Long-term agreements can provide a solution in the forward market without a major 
capital investment. This contract could be integrated with those of other large electricity 
consumers, providing additional flexibility. Productivity or efficiency initiatives, with the 
same number of employees or even a reduced number of employees, will have a positive 
impact on new sourcing options. The company will support the creation of new 
intellectual capital. Table 31 represents how NEUTRON, with the aid of the tool, has set 
their electricity sourcing priorities. The scale is from 1 to 9, 9 being the most important 
factor for the company and 1 representing the least.  




































The option has not an environmental impacts 
The option is based on traditional technology
The option is based on new technology developments
The option has a high environmental impact
The option has a low level of operational reliability
The option has a medium level of operational reliability
The option has a high level of operational reliability








 employees required to manage the new option
The net cost of supply might be higher than the current net cost
Same level of employees are required to manage the new option
Low volatility of prices. The option is related to the forward market prices
Cero volatility of prices. The option is not related to the market
The option provide zero increase in the revenues 
The option provide low increase in the revenues 
The option provide high increase in the revenues 
8 The net cost of supply might be equal than the current net cost
The net cost of supply might be lower than the current net cost
The suggested option has a low environmental impact
7
High




 employees have to be hired to manage the new option
The option is zero capital intensive and no investments are required
The option is low capital intensive and no major investments are required
The option is high capital intensive and new investments are required
4
High new intellectual capital is generated
Zero
 new intellectual capital is generated




(Source: Treviño, 2010) 
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The company evaluates the available options and selects the best supply and demand 
management strategy with the help of the tool. All available options are evaluated based 
on multi-decision criterion.  
The companies’ priorities are set and the evaluation takes place. Table 32 shows the 
scores assigned by NEUTRON to each of its available options. The evaluation integrates 
all of the factors with the specific criteria that can go from, 1) low, 2) medium, or 3) high 
value.  














capital          
(know-how)
IMPORTANCE 6 2 5 8 7 4 3 9 1
USER AVAILABLE OPTIONS
2 2 2 2 2 1 2 3 1
Real time price (spot) 2 2 2 2 2 1 2 3 2
Flexibility to fix prices in the forward market 3 3 2 2 2 1 3 3 2
Renewable energy complete supply (grid connected) 2 2 2 1 3 1 1 1 1
2 2 2 1 3 3 1 1 1
2 2 2 2 3 3 1 1 1
Energy efficiency actions. 3 1 3 2 2 1 2 2 3
3 1 2 2 1 1 2 2 1
Load management practice through operational flexibility 3 1 3 3 2 3 2 1 2
Interruptible contracts. 2 1 3 3 3 3 2 3 2
SCORE SCORE SCORE
Resources
Renewable energy and selling excess to the market
Renewable energy and selling excess with government 
incentives














(Source: Treviño, 2010) 
Based on the set criterion, the company evaluated every available option to decide on the 
one that better suits their needs. After scoring each option, NEUTRON will automatically 
see a table with the final scores for each of those options; the best supply and demand 
management options are highlighted. The final scores for each option are calculated by 
multiplying the company assigned score by the level of importance; the final score is the 
sum of all of the factors. Figure 54 and 55 represents the results. 
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capital          
(know-how)
IMPORTANCE 6 2 5 8 7 4 3 9 1
USER AVAILABLE OPTIONS
12 4 10 16 14 4 6 27 1 94
12 4 10 16 14 4 6 27 2 95
18 6 10 16 14 4 9 27 2 106
12 4 10 8 21 4 3 9 1 72
12 4 10 8 21 12 3 9 1 80
12 4 10 16 21 12 3 9 1 88
18 2 15 16 14 4 6 18 3 96
18 2 10 16 7 4 6 18 1 82
18 2 15 24 14 12 6 9 2 102
12 2 15 24 21 12 6 27 2 121
Load management practice driven by electricity prices
Energy efficiency actions.
Renewable energy complete supply (grid connected)
Renewable energy and selling excess to the market
Renewable energy and selling excess with government 
incentives
Generation of Electricity
Flexibility to fix prices in the forward market






Real time price (spot)
Bundled Service









(Source: Treviño, 2010) 
 













Begin utilizing a contract with the flexibility to fix prices in the forward market. The 
option for demand management is to start using interruptible contracts with your supplier.  
Supply 
The company should implement a flexible contract with the possibility to fix prices in the 
forwards market. The new renewable energy regulations provide an incentive to invest in 
these technologies. Financial resources, however, may be a significant obstacle 
considering the economic slow down in the Spanish economy.  
Demand 
The company should continue to add interruptible contracts to get the financial benefit of 
the program. Load management practices can be used to reduce the cost of electricity. 
This can be the structure to earn revenues by selling unused electricity in the market. 
Additional investment in operational capacity is not under consideration at this moment. 
Additional production capacity is not required or may not pay back the investment 
required for electricity cost reductions. 
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5.5 The UK case study 
The UK is located in the Northwestern coast of continental Europe. It is an island 
country, spanning an archipelago, which includes Great Britain, the Northeastern part of 
the island of Ireland and many small islands. Northern Ireland is the only part of the UK 
with a land border, sharing it with the Republic of Ireland. Apart from this land border, 
the UK is surrounded by the Atlantic Ocean, the North Sea, the English Channel and the 
Irish Sea. Great Britain, the largest island, is linked to France by the Channel Tunnel. A 
map of the UK is presented in Figure 56. 
The UK has a strong economic, cultural, military, scientific and political influence in the 
region. It is an EU Member State, a permanent member of the UN Security Council and 
is a member of the Commonwealth of Nations, G8, G20, NATO, OEC, as well as the 
WTO. 
 













(Source: worldtravels ) 
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5.5.1 Economic overview 
The UK’s economy is made up of the economies of England, Scotland, Wales and 
Northern Ireland. Based on market exchange rates, today the UK is the sixth largest 
economy in the world and the third largest in Europe, after Germany and France.  
The UK, a leading trading power and financial center, is one of the trillion dollar 
economies of Western Europe. The UK has large coal, natural gas and oil resources; 
however, its oil and natural gas reserves are declining and the country became a net 
importer of energy in 2005. Services, particularly banking, insurance and business 
services account for the largest proportion of GDP, while industry continues to decline in 
importance.45 
The UK has a small coal reserve in addition to significant, yet continuously declining 
natural gas and oil reserves. Over 400 million tons of proven coal reserves have been 
identified in the UK.  
 
5.5.2 Power system 
The electricity transmission networks in Great Britain are owned by National Grid 
Electricity Transmission (NGET) in England and Wales, Scottish Power Transmission 
Limited (SPTL) in South and central Scotland and Scottish Hydro Electric Transmission 
Limited (SHETL) in the North of Scotland. 
The UK transmission system broadly comprises all of the circuits operating at 400kV, 
275kV and 132kV, although the majority of the latter is in Scotland where transmission 
also includes 132kV networks. The fully interconnected transmission system not only 
provides for a consistently high quality of supply but also allows for the efficient bulk 
transfer of power from remote generation to demand centers. As a requirement of The 
British Electricity Trading and Transmission Arrangements (BETTA),46 Great Britain’s 
system operator of the national grid (NG)47 produces the Great Britain Seven-Year 
                                                 
45
 Index Mundi detail information about the macroeconomic activity in the UK. 
46
 Energy Act 2004. BETTA was introduced to include Scotland grid into the NG. 
47
 National Grid: Report to the Gas & Electricity Markets Authority GB Transmission System Performance 
Report, 2007 – 2008. 
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Statement annually, containing a wide range of technical and non-technical information 
relating to the GB Transmission System. The map of The UK Power System is exhibited 
in Figure 57. 
 
























The electricity price in the UK is primarily driven by fossil fuel prices, since about 76% 
of the electricity supplied is generated from gas fired or fuel fired power plants.48 The 
breakdown of how the electricity is supplied by source in the UK is shown in Figure 58. 












(Source: BERR49 2007 page.23) 
The total UK electricity generated in 2008 was roughly 400 TWh. The UK electricity 
demand has increased by almost 50% during the last 20 years and was characterized by a 
sharp decline in the share of industrial consumption from about 50% in 1960 to 28% in 






                                                 
48
 The Institute of Physics; also see: www.iop.org 
49
 Department for Business, Enterprise & Regulatory Reform (BERR). 
50
 Department of Energy and Climate Change, Digest of UK Energy Statistics, 2008; also see 
http://www.decc.gov.uk/en/content/cms/statistics/statistics.aspx 





























(Source: DECC ) 
 
Electricity network 
The UK has 72.4 million kilowatts of installed electric capacity, about 80% of which is 
thermal, 18% nuclear and 2% hydropower. The country generated 355.8 billion kilowatt 
hours (bkwh) of electricity in 2000, making it the third-largest electricity production in 
Europe (behind Germany and France). 
In 2001, only 37.2% of the UK’s electricity generation was coal fired. The remainder was 




                                                 
51
 GENI: UK report. 
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Network companies are responsible for the maintenance, operation and expansion of the 
electricity networks. The high voltage network in the UK is managed by the transmission 
network owner (TNO), while the medium and low voltage network is administered by 
different distribution network operators, or DNO (Breucker, Driesen, Belmans, 2006). 
The TNO operates a 400KV and 250KV network of supply from major generation outlets 
to strategically located “grid supply points.” 
Electricity players 
Producers 
Most electricity is generated at large power stations connected to the national 
transmission network. However, electricity can also be generated in smaller scale power 
stations, which are connected to the regional distribution networks.52 The competitive 
electricity generation market can be shown in the distribution of the generated electricity 
in Figure 60. 












                                                 
52
 AEPUK; also see, http://www.aepuk.com/about-electricity/structure-of-the-industry/ 
53
 The Office of Gas and Electricity Markets. 
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There are 14 licensed DNOs, each responsible for a distribution services area. Those 
DNOs are owned by seven different groups and there are also four independent network 
operators who own and operate smaller networks embedded in the DNO networks.54 
Domestic, as well as most commercial consumers, buy their electricity from suppliers 
who pay the DNO´s for transporting their customers’ electricity along their networks. 
Suppliers pass these costs on to consumers. Distribution costs account for about 20% of 
electricity bills. 
Electricity distribution networks are monopolies because there is only one owner/operator 
for each area. The economic regulator of Great Britain’s electricity market (OFGEM) 
administers a price control regime, ensuring that efficient distributors earn a fair return 
after capital and operating costs while limiting the amounts that customers can be 
charged. 
Suppliers 
In the UK, the electricity market is considered to be competitive because the number of 
suppliers and the flexibility in the electricity supply contracts provide incentive to have 
electricity prices in the spot and forwards market. The sophistication of the market 
provides additional options where the electricity can be indexed to a commodity like 
natural gas. It is common to find products in the market related to the electricity prices 
indexed to the coal prices, CO2 or renewable electricity. The suppliers have a strong 
interest in the renewable electricity market, since the authority has placed a challenging 






                                                 
54
 National Grid – DNO.; also see, 
http://www.nationalgrid.com/uk/Electricity/AboutElectricity/DistributionCompanies/ 
55
 EC – The Support of Electricity from Renewable Energy Sources Report, 2008. 
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Consumers 
Large electricity consumers are starting to become more interested in self-generation. 
Managers of companies have recognized ownership as being a physical hedge against 
electricity price fluctuations, not excluding the possibility of using self-supply to improve 
reliability. The main reason is that this market structure has provided them with an 
opportunity to sell electricity on the market instead of to an identified end-user. 
Electricity prices 
The final price of electricity for an industrial contains other components apart from the 
price of energy, such as balancing cost and distribution. The average electricity price in 
the UK for a consumption of 2,000 MWh/year maximum is € 0.1249 per kWh and for a 
consumption of 24,000 MWh/year maximum is € 0.0990 per kWh. In the UK, large 
electricity consumers pay more for electricity than in any other EU country. A chart with 
the historic prices in the UK is presented in Figure 61. 
 









 (Source: Eurostat 2009, page 24) 
The final price paid by consumers in the UK is comprised of the unit price of electricity, 
which is typically 70% of the final price, while the pass-through charges involved 
constitute the other 30% of the final price paid. The unit price refers to the price per unit 
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of energy and the pass-through charges – the cost that the electricity industry incurs while 
delivering energy. 
A renewable obligation (RO) is the main support scheme for renewable electricity 
projects in the UK. The RO accounts for approximately 2% of the total electricity price. 
With the introduction of the Climate Change Levy in 2001, and its exemption for 
renewable energy resources (such as solar and wind, renewable energy sources), 
alternative energy sources are beginning to gain more attention.56 
5.5.3 Regulation 
The liberalization of the electricity market in the UK has changed the way the electricity sector is 
organized. The government has privatized all of the generation and transmission assets and has 
created market conditions that are being regulated by the Office of Gas and Electricity Markets 
(OFGEM). The UK’s electricity market is considered to be a fully competitive one with more that 
20 companies involved in the electricity supply.  
In the case of the UK, electricity is being purchased by an intermediary (i.e., supplier) and for the 
first time consumers can be active players in the market and have a “buy and sell” status. The 
trading of electricity is made under BETTA and went into operation in April 2005, covering 
Great Britain’s electricity grid.  
5.5.4 Industrial sector 
The main industries in the UK are machine tools, industrial equipment, scientific 
equipment, shipbuilding, aircraft, motor vehicles, electronic machinery, computers, 
processed metals, chemical products, coal mining, oil production, paper, food processing, 
textiles, clothing and other consumer goods. 
Energy consumption is highest in the energy, gas and water industries, which in 2007 
accounted for 28.7% of all energy used from fossil fuels. The manufacturing, transport 
and communication industries accounted for a further 15.9% and 14.7%, respectively, of 
energy generated from fossil fuels.57 
                                                 
56
 EC – Renewables Obligation – Introduction of a banding mechanism and specific support to wave and 
tidal stream generation. 
57
 UK Energy Consumption Report 2001 – DTI. 
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5.5.5 PROTON’s electricity profile  
PROTON has an annual production of 1.5 millions tons of products. The yearly 
electricity consumption is 284 GWh with a maximum demand of 22 MW. The price of 
electricity is € 0.1249/KWh and the current supplier is providing electricity with a 
contract in the forward market. The company is working with an intensive load 
management program. The prices of electricity are presented in the day-ahead market and 
the production schedule for the following day is adjusted accordingly. Figure 62 
provides details about the prices of electricity and the electricity demand.58 













(Source: Modified from PROTON’s operational records) 
PROTON daily demand profile and the electricity price can be seen in Figure 63. The 
company intensifies the production process during the night shift from 20:00 to 04:00. 
                                                 
58
 Maximum electricity demand and annual consumption are considered to be a base line for electricity 
supply agreements. 
PROTON
Electricity Demand  


















































































































The electricity prices increase by 100% during the day shift. The only equipment that 
remains in production is the furnace that has a 24-hour operation. 
Figure 63 PROTON daily electricity demand and prices 
 
(Source: Modified from PROTON’s operational records) 
 
5.5.6 Electricity sourcing methodology 
PROTON is a company based in the UK that is looking to study a new electricity supply 
and demand strategy.  
Recently, the government has incorporated a new scheme that provides economic 
incentives for electricity generation from a renewable source. The renewable electricity 
certificate provides additional incentives for electricity generation. These new changes in 
the regulatory framework and the high volatility of the fuel market have motivated 
PROTON to consider a change in their electricity sourcing strategy. 
Step 1: Current conditions 
To provide details about the current conditions available in the country and how the company is 
operating, PROTON filled out the questionnaire included in the tool. The result of the survey is 
described in the following report: 
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Supply        
1. Supply structure: No tariff structure exists in the UK anymore. Bilateral contracts 
between generators and trading of electricity through a series of markets that operate 
on a rolling half hourly basis.  
2. Self-generation is considered to be a way to hedge the price of electricity. 
3. Type of market-based contract: contracts are indexed to a large extent on market 
prices and often also include a link to gas forward prices. As a result, industrial prices 
are usually more volatile in the UK than in other European countries. 
Self-generation        
1. Grid connections: to promote competition in the energy and supply sectors, network 
access and connection are available.     
2. Reliability of Supply: according to the TNO, the overall reliability of supply for the 
GB Transmission System during 2008 to 2009 was 99.9%.  
3. What type of technology is used in self-generation? Fossil fuel technology is the most 
common in UK. More than 80% of the UK’s energy consumption comes from fossil 
fuel technology.  
4. Renewable Energy Incentives: for the large electricity consumers willing to generate 
electricity, the British Government provides incentives for RES usage (e.g., green 
certificates). An option for electricity supply companies to meet their obligation are 
the renewals obligation certificates (ROCs) – to pay a buy-out fund contribution 
equals € 43.17 MWh in 2008 to 2009, which increases each year with the retail price 
index (RPI).  
5. Type of self-generation: companies in the UK have the opportunity to decide if they 
want to self generate on-site or connect to the grid. Connecting to the grid may result 
in a new business opportunity by selling the excess energy produced but transmission 
cost should be considered. 
 158 
6. Trading of electricity: the trading of electricity is made under BETTA, an 
organization that began operating in April 2005 and covers Great Britain’s electricity 
grid.  
CO2 management        
1. CO2 regulations: the UK as part of European Trading Scheme (ETS) must report 
CO2 emissions. Other regulations for carbon pricing are the carbon tax (Climate 
Change Levy) or the “cap and trade” carbon emissions trading scheme. 
Demand 
1. What types of measures are used to manage demand? Cost effective options for 
saving electricity among major industrial users in the UK are limited since they 
are usually already highly energy efficient and often meet high international 
benchmarks regarding power intensity. Aside from self-generation, large 
electricity consumers still use load management to reduce and change power 
consumption. The decision about which practice is applied depends on the 
company’s strategy. It is also possible to have an interruptible contract with one 
supplier. 
General questionnaire 
This questionnaire will provide information about the current conditions in the market and the 




1. Freedom to select supplier (unbundled service)    ✓ 
2. Continue as bundled service with tariff structure    ✗ 
3. Move to unbundled service      ✓  
4. Free access to the electricity market     ✓ 
5. Self-generation        ✓  
6. Cost-based         ✗  
7. Market-based        ✓  
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8. Real time price (spot)       ✓ 
9. Flexibility to fix prices in the forward market    ✓ 
10. Flexibility to index the electricity price with a commodity   ✓  
11. Allowed to use the grid to interconnect self-generation unit’s   ✓  
12. Generation units are required to maintain production (back-up)  ✗  
13. Fossil fuel technology (ex., nat. gas, fuel oil, etc.)   ✓ 
14. Renewable (wind, solar, etc.)      ✗  
15. Subsidies to promote the investment in RES     ✗ 
16. Incentives to sell electricity from RES     ✓ 
17. On-site generation        ✓ 
18. Self-generation and inject excess into the grid     ✓ 
19. Allow to sell excess electricity in the market    ✓  
20. CO2 regulations in your country (fees on CO2, allowances, etc.) ✓  
Demand 
21. Energy efficiency actions       ✓  
22. Load management practice driven by electricity prices   ✓ 
23. Load management practice through operational flexibility  ✓ 
24. Interruptible contracts are available     ✓ 
Step 2: Identifying trends 
It is important to try and identify the main factors that influence market conditions in the 
electricity sector. These trends can be organized by several topics: policy (regulatory), 
economical, social, technological and environmental (PESTE). 
 
Policy 
The UK has a fully competitive supply industry and trends indicate that more competitors 
will join the market. Self-generation will represent a good opportunity, especially from 
renewable electricity sources due to the EU ETS carbon price and because fossil fuel 
prices are considered to be volatile. A summary of the energy policy trends affecting the 
company can be seen in figure Table 33. 
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Policy Energy policy and country 
regulations
Liberalization of the electricity market is in progress
Unbundled service — supply and transmission can be 
negotiated separately
Self generation will be allowed (back-up, partial 
generation, selling excess, etc)
Access to the grid will be available to deliver electricity 
in different regions
Allowed selling of electricity (self generated electricity to 
the market — new business opportunity)
 
(Source: Treviño, 2010) 
Economic 
It is estimated that by 2020, average electricity prices will be 12% higher for domestic 
customers and 34% higher for non-domestic consumers59. Proportionally, the EU ETS 
carbon price on the wholesale electricity price will rise until about 2015. This is due to 
the high targets in CO2 reduction set by the EU. 
Interruptible contracts will become more attractive and this initiative will provide a good 
solution in maintaining a reliable supply in the UK. 
A fully competitive supply market offers a variety of contracts to large electricity 
consumers and additional flexibility is expected to provide additional value to consumers 







                                                 
59
 TDI 2009, Department of Trade and Industry 
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(Source: Treviño, 2010) 
Social 
In the UK, people are concerned about the environment but an important program for the 
development of renewable electricity has not been integrated. The level of renewable 
electricity should increase in the coming years. More awareness campaigns will be in 
place. Table 35 represents the social trends that are affecting the company. 
 
Table 35 Social trends in the UK 
 
 
(Source: Treviño, 2010) 
Technological 
The target in UK for the usage of renewals by 2010 to 2011 is set at 10.4%, increasing to 
15.4% for 2015 to 2016  (OFGEM, 2009 pp 23). The country intends to generate 20% of 











Increasing number of incentives for selling the electricity 
from renewable energy sources (RES)
Electricity prices index to the spot market
Electricity prices index to the forward market 
Trend to build additional production capacity to improve 
load management practices
The generation and transmission system have 
constraints and provide incentives for interruptible 
contracts
Economic Supply / Demand, RES/ Nuclear, Fossil fuel price
Fossil fuel prices will remain volatile and unpredictable
Electricity prices index to a commodity (exc., nat gas)
Increasing economic incentives for load management 
practices (load shedding and load shifting)
Electricity purchasing through the market
Increasing number of support schemes for investment in 
renewable energy sources (RES)
S1Social Consumer (large industrials) preferences 
People are becoming more concerned about the 
environmental changes — positive attitude about 
recycling, willingness to pay a higher price for "green" 
electricity
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Table 36 represents the future trends that may affect the company. 
 
Table 36 Technological trends in the UK 
 
 
(Source: Treviño, 2010) 
Environmental 
The UK committed to an 18% cut of the total carbon dioxide emissions by 2020, based 
on 2008 levels. After 2013, large electricity consumers will be obliged to buy allowances 
for each tone of CO2 emitted. UK energy policy goals are oriented to decrease carbon 
dioxide emissions in 60% by about 2050. Based on the methodology, the trends that may 
affect the company in the future are shown in Table 37.  
 
Table 37 Environmental trends in the UK 
 
 (Source: Treviño, 2010) 
 
Step 3: Discovering new options 
The methodology considers the integration of the current available options and the trends 
in the external environmental conditions. The following supply and demand diagrams 
show the new available options that will apply to the electricity market. The supply 
electricity options are described in Figure 64 and the demand electricity options are 







Technological Electricity generation, Energy efficiency
Technology is available to generate electricity at a 
competitive cost
Dominance of technologies to offset CO2 emissions 
(CO2 capture and storage is available)
New renewable energy technologies (RES) will grow in 
the market (e.g., RE, nuclear, etc.)
New automation technology will support energy 
efficiency and load management practices
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(Source: Treviño, 2010) 
 
















Evaluating the company’s current situation and the future trends of the country, 
PROTON’s current options for electricity supply and demand management options are 
shown on Table 38. 
 
























1.- Real time price (spot).
2.- Flexibility to fix prices in the forward market.
3.- Flexibility to index the electricity price with a commodity (ex. Nat Gas)
B.- MAKE
Generation of Electricity
1.- Renewable energy partial supply (on side).
2.- Renewable energy complete supply (grid connected).
2.- Renewable energy and selling excess to the market.
DEMAND
DEMAND RESPONSE
1.- Energy efficiency actions.
2.- Load management practice driven by electricity prices
3.- Load management practice through operational flexibility
4.- Interruptible contracts.
 165 
Available options summary 
Supply 
The main available option is to continue to index the cost of electricity to the price of 
natural gas. 
If the company has no difficulty with a investment, the options to generate electricity will 
be driven mainly by self-generation with all of the different renewable electricity options, 
depending on the location of the natural resource. The current economic incentives for 
renewable electricity provide opportunities in a country with high wind potential, both 
on- and off-shore. 
Demand 
Load management programs can be coordinated with other electricity consumers in the 
country. Load aggregation provides additional value the consumers. 
Interruptible contracts will be available to incentivize the users to reduce demand during 
some critical periods of the year. Also, load aggregation in the interruptible contracts 
increases the value of the initiative because higher demand could be added. 
 
Step 4: Evaluation and selection 
PROTON’s business strategy will influence the way the company sources electricity.  
The company will have to define its strategy in nine different dimensions related to the 
three main categories: technology, economics and resources. 
Technology  
PROTON supplies its electricity in the forward market and could implement load 
aggregation for all of its sites. The company is willing to add self-generation units in 
several locations to reduce its dependency on the market volatility. Renewable energy 
projects will have significant subsidies in the short-term. The company is very 
environmentally oriented – self-generation by using renewals has been a relevant activity 
in the company to hedge electricity prices and also offset CO2 prices while reducing net 
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costs and increasing revenues. However, given the importance of addressing 
environmental issues, green technologies have had a significant development in this 
country and the UK government has been introducing new policies and penalties to 
reduce the impact of GHG emissions.    
Economic 
PROTON has been affected in the past years by high energy prices and the volatility of 
the fossil fuel prices. The current agreement has provided important energy savings to the 
company, due to load management practices and securing electricity prices in the forward 
market. Additional revenues could be achieved by increasing the number of sites in the 
existing power supply agreement through load aggregation. 
Resources 
Taking into account that the new regulations incentivize investment in renewable energy 
generation, the company is interested in developing a partnership with a financial entity 
or a supplier to install generation capacity. Initiatives could be implemented with the 
same number of employees, or even with a reduced staff, due to increased productivity or 
efficiency that will have a positive impact on accepting any new sourcing option. The 
company will support the creation of new intellectual capital, especially in the field of 
renewable electricity. Management sees value in the creation of intellectual property. 
Table 39 exhibits how PROTON has set its electricity sourcing priorities with the tool. 
The scale is from 1 to 9, 9 being the most important factor for the company and 1 being 
the least important.  
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The option is zero capital intensive and no investments are required
The option is low capital intensive and no major investments are required
New
 employees have to be hired to manage the new option
Same level of employees are required to manage the new option
Less
 employees required to manage the new option
The suggested option has a low environmental impact
Technology 
development
Intellectual capital        
(know-how)
The option is high capital intensive and new investments are required
Low volatility of prices. The option is related to the forward market prices
Cero volatility of prices.  The option is not related to the market
Zero
 new intellectual capital is generated
Human capital 2
Financial 3
The net cost of supply might be higher than the current net cost
The net cost of supply might be equal than the current net cost
The net cost of supply might be lower than the current net cost
High
 volatility of prices. The option is related to the spot market prices or fossil fuels 
Low new intellectual capital is generated
High new intellectual capital is generated
The option provide high increase in the revenues 
The option is based on traditional technology
The option is based on new technology developments
The option has a high environmental impact
The option provide low increase in the revenues 
The option has not an environmental impacts
The option provide zero increase in the revenues 










DEFINITION OF THE CRITERIA
6
The option has a low level of operational reliability
The option has a medium level of operational reliability
The option has a high level of operational reliability
Economics
Net cost 8






(Source: Treviño, 2010) 
 
The company evaluates the available options and selects the best strategy for supply and 
demand management with the help of the tool. All available options are evaluated based 
on multi-decision criterion, a technique used to filter options and alternatives in order to 
obtain the best opportunity on which the company can base its new supply strategy. The 
company’s priorities are set and the evaluation takes place. Table 40 shows the scores 
assigned by NEUTRON to each of its available options. The evaluation have all the 
factors with the specific criteria that can go from, 1) low, 2) medium, or 3) high value.  
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(Source: Treviño, 2010) 
Based on the set criteria, the company evaluated every available option to decide on the 
one that best suits its needs. After scoring each option, PROTON will automatically see a 
table with the final scores for each option and the highest ranked options for supply and 
demand management are highlighted. The final scores for each option are calculated by 
multiplying the score assigned by the company by its level of importance; the final score 
is the sum of all of the factors. Figure 66 and 67 represents the results of the evaluation; 














capital          
(know-how)
IMPORTANCE 6 4 5 8 7 9 2 3 1
USER AVAILABLE OPTIONS
2 1 2 2 2 1 2 2 1
2 1 2 2 2 1 2 2 1
2 1 2 3 1 1 2 2 1
2 3 3 1 3 1 1 2 2
2 3 3 1 3 2 1 2 2
2 3 3 2 3 3 2 2 2
3 1 3 2 2 1 2 3 2
3 1 3 3 3 3 2 3 1
2 1 3 3 2 2 2 1 1
1 1 3 3 2 3 2 3 1
SCORE SCORE SCORE
Energy efficiency actions.
Load management practice driven by electricity prices








Real time price (spot)
Flexibility to fix prices in the forward market
Unbundled Service
Flexibility to index the electricity price with a commodity (ex. 
Nat Gas)




Renewable energy partial supply















(Source: Treviño, 2010) 
























capital          
(know-how)
IMPORTANCE 6 4 5 8 7 9 2 3 1
USER AVAILABLE OPTIONS
12 4 10 16 14 9 4 6 1 76
12 4 10 16 14 9 4 6 1 76
12 4 10 24 7 9 4 6 1 77
12 12 15 8 21 9 2 6 2 87
12 12 15 8 21 18 2 6 2 96
12 12 15 16 21 27 4 6 2 115
18 4 15 16 14 9 4 9 2 91
18 4 15 24 21 27 4 9 1 123
12 4 15 24 14 18 4 3 1 95
6 4 15 24 14 27 4 9 1 104
Energy efficiency actions.
Load management practice driven by electricity prices




Renewable energy partial supply
Renewable energy complete supply (grid connected)
Renewable energy and selling excess to the market
MAKE
Generation of Electricity
Real time price (spot)
Flexibility to fix prices in the forward market







































































After evaluating the available options with the considered factors, the highest rated 
option on the supply side is to develop a self-generation project with renewable 
electricity, allowing the flexibility to sell the excess capacity to the market. From the 
demand side, the recommendation is to continue to have the load management practice 
driven by electricity prices. 
Supply 
The company should implement a renewable energy strategy and sell the excess 
electricity to the market. The new regulation for renewable energy provides an incentive 
to invest in these technologies – financial aid can be accessed with government incentives 
provided by the renewable obligation certificates that are given for each KWh generated 
from a renewable source. 
A long-term agreement with a supplier can help to finance the new generation capacity. 
The market provides additional incentives, since the excess electricity generated by the 
new assets could be sold to the market. 
Demand 
In the UK load management and interruptible practice can be extended to other sites.  
Electricity consumption could be adjusted in relation to the electricity prices in the 
market, the production capacity and the self-generation capacity. These initiatives clearly 
provide to PROTON an increase in the value of the company’s electricity sourcing with 







The methodology has been tested in three different configurations of the electricity sector 
related to the level of liberalization with a wide range of external factors such as: policy, 
economic, social, technological and environmental.   
Current supply conditions were indentified by utilizing the standard questionnaires, 
trends in the market were evaluated and the discovering of new available options have 
been integrated as possible solutions for large electricity consumers. 
The evaluation and selection of the best available option was achieved through the usage 
of the questionnaire where the business criteria is set and the prioritization of the factors 
and the scores of the new available options are selected.  All these elements have proven 
that the methodology can accept a wide range of external and internal conditions.  
The methodology could be utilized in other countries.  For example, Mexico has changed 
its regulatory framework since 1992 and self supply generation is now allowed.  Recently 
new green electricity projects have been developed such as EURUS in the state of 
Oaxaca.  This wind project (250 MW) generates and deliver electricity to large electricity 
consumers by using the national grid from Oaxaca to the rest of the country. 
Finally, the case studies helped me to identify additional functionality required to 














In general terms, the value of the methodology was proven by the fact that it provided 
solutions to the electricity consumers in a way that they could reduce both electricity 
costs and selection time, as well as being able to formulate an electricity sourcing 
strategy that can be incorporated to management practice, thus fulfilling the need for a 
reliable electricity supply at a competitive cost. 
This chapter incorporates new elements to identify, define, analyze and implement an 
electricity sourcing strategy.  This process, for example, can be coordinated by a sourcing 
council that highlights and rules the electricity sourcing strategy with various players 
within the organization. 
The goal of this chapter is to offer a practical guide to write better contracts to aid in 
becoming more competitive and versatile in the new electricity environment. A point that 
needs to be stressed is that the relationship with suppliers plays an important role in a 
long-term and sustainable business relation, as the organization adapts electricity 
sourcing to the new power environment. 
 
6.2 What has been learned 
The development of the energy sector in Europe has changed during the past decade, 
moving from vertically-integrated utilities that provided all services through their 
generation, transmission and distribution networks, to a liberalized market where more 
competition and options for consumers have come into play.  
Traditionally, the supply was characterized by having a secure source of electricity from 
a single supplier without any opportunity to diversify the supply and price structure. In 
recent years, the number of independent suppliers has been introducing and increasing 
competition into the supply sector. The new supply market structure now provides the 
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end-users with a wide range of options to improve their competitiveness, increase supply 
options and reduce transaction costs. 
New regulations will bring additional business opportunities to the marketplace. 
However, additional complexity in energy supply practices have to be addressed through 
a methodology supporting the understanding of regulation dynamics, supply and demand 
factors and new technologies to mitigate climate change. 
The proposed methodology helps to identify the evolving electricity price that has been 
greatly affected by unstable CO2 and fuel prices. Consequently, large electricity 
consumers today face two challenges. The first is to address the question of whether their 
position allows them to change geographical location, according to how the electricity 
price is formed. The second is whether integrating an energy sourcing strategy will help 
them optimize the electricity supply in a reliable and cost-effective way. 
The methodology also provides support to identify new climate change regulations.  
Climate change policies are designed to promote the development of clean technologies 
while, at the same time, new market regulations may motivate on-site generators to 
participate in large projects. Involvement in activities from load management to partial 
generation of full vertical integration should be analyzed to identify the best available 
option. 
Load management practices, such as production shifting and peak hour generation are 
typical of low-scale projects with a small investment during the regulated and transitional 
period of market restructuring. Full ownership requires higher investment and involves a 
greater risk. In addition to the investment needed to build or acquire a generation facility, 
human capital is also required to manage the new operation. The new business will 






6.3 Analysis of the existing methodology and extensions 
The electricity sourcing methodology has been tested in three countries with different 
market conditions; it has shown consistent results, highlighting current electricity 
sourcing actions that energy intensive users are following in each market. The results of 
the case studies demonstrated the need to add load aggregation and credit line availability 
in the methodology as shown in Figure 68. 

















































6.3.1 Additional steps to improve the methodology 
The main recommendations are intended to improve the methodology in its functionality 
in two dimensions. The first suggestion is to add new steps in the methodology to better 
define the original objective of the new strategy and to control and monitor the selected 
strategy’s performance. The second recommendation relates to the additional analysis 
required to evaluate strategy performance in practice and add new links to the 
organization’s decisions (as shown next in Figure 69). 
 








(Source: Treviño, 2010) 
Step 0 – Sourcing council 
The creation of a sourcing council is suggested in order to integrate the organization’s 
key players and decision makers that have the ability to set the main criteria for 
developing an electricity sourcing strategy.  
Step 5 – Monitoring 
The implementation of a monitoring mechanism can assist the organization to keep track 
of the new strategy’s performance. The monitoring should be extended to the external 
environmental conditions that could affect the performance of the selected electricity 
sourcing strategy. The new flow diagram incorporates the new steps in the methodology 




























































(Source: Treviño, 2010) 
 
6.3.2 External environment intelligence 
The evaluation of external environmental conditions plays a very important part in the 
formulation of a new electricity sourcing strategy. The integration of an external 
environment intelligence module can help keep track of changes in the critical topics 
related to policy, economics, social, technological and environmental and supports the 
decision making process. 
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6.3.3 Risk management 
An important part of the new competitive electricity market is related to the flexibility of 
sourcing electricity on market-based mechanisms, such as forward agreements and 
financial derivatives that might provide additional flexibility. Additionally, these new 
schemes require financial support to structure long-term agreements. The availability of 
credit lines has become a very important aspect of supply options, especially during 
economic crises when the ratings, such as those issued by Standard & Poor’s, are 
affecting the credit line of large electricity consumers.  
 
6.3.4 Load aggregation 
The possibility to aggregate load from the same company in other locations around a 
country (or region), or to establish new partnerships with other large electricity 
consumers, brings added value to the electricity sourcing strategy. The main benefit is 
related to increasing the size of electricity consumption in kWh. On the one hand, 
suppliers wishing to increase the size of their market share may be willing to reduce the 
cost per kWh. But, on the other hand, the total demand (kW) charge would be 
significantly reduced by adding the demand of all partner consumers into a single 
aggregated load. Simply by coordinating all of the independent site demands – and trying 
to avoid having the maximum demand at the same time substantial savings can be 
created. 
 
6.4 Improvements to the methodology for internalizing the 
company strategy 
Based on the experience learned from the case studies, there are several changes that can 
be implemented in the methodology in order to have more coherence in the analysis of 
the external and internal conditions such as: financial flexibility to contract in the forward 
market, load aggregation studies, external environment intelligence techniques, scoring 
the company business criteria and the implementation of a monitoring process that allows 
to keep track of technological changes in time.  
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6.4.1 Credit line availability for market-based products 
Houston-based Enron has changed the way of doing business by not only providing 
physical delivery but by also providing energy services. The use of futures, swaps, 
options, financial derivatives, collars, over the counter options and other contractual 
forms provide important flexibility in electricity sourcing (Handfield 2004). 
Nevertheless, credit lines have become an important factor in the decision making 
process for a new electricity sourcing strategy. Financial entities have incorporated new 
rules to select and consider customers. Most of the new market-based products are on 
tight credit lines. Commitments in the forward market have to be backed up. The cost of 
credit lines may affect the cost of the market-based products. For the above reasons, a 
complete financial assessment has to be incorporated into the process of selecting the best 
energy sourcing alternative.  
In order to add credit availability to the methodology, a new economic option needs to be 
added – Ec11, which asks the user if the company has, or is expected to have, credit 
availability. If the user agrees with this condition, the options for a forward market 
contract and a contract indexed to a commodity will be available to the user (refer to 
Table 41). 
 
Table 41 Economic trends after the addition of Ec11 
 
 
(Source: Treviño, 2010) 
The new electricity sourcing diagram describes the addition of the credit line criteria, 
which will affect the available options related to forward contracts and commodity 
indexed products. The new decision tree of the electricity sourcing options is presented in 












Trend to build additional production capacity to improve load management practices
Increasing number of incentives for selling the electricity from renewable energy sources (RES)
Increasing economical incentives for load management practices (load shedding and load shifting)  
The generation and transmission system have constrains and provides incentives for interruptible contracts
Economic
Supply / Demand, 
RES/ Nuclear, 
Fossil fuel price
Credit line will be available for the company to develop forward contracts.
Fossil fuel prices will remain volatile and unpredictable
Increasing number of support schemes for investment in renewable energy sources (RES)
Electricity prices index to the forward market 
Electricity prices index to a commodity (exc., nat. gas)
Electricity purchasing through the market
















(Source: Treviño, 2010) 
 
6.4.2 Load aggregation and management of volatile sites 
The new rules in the electricity market facilitate the possibility of aggregating the load of 
several industrial sites from a country, or region, with one single supplier. This brings 
interesting opportunities with regard to reducing the cost of electricity. Figure 72 
describes the integration of three large electricity consumers integrated into one single 
demand. As an example shown in the chart, consider that the maximum total demand has 
been achieved at 04:00 hrs (28 MW). On the one hand, the overall combined demand is 
maintained in a range from 22 to 28 MW during the day. On the other hand, the 
independent demand for each location has varied very much in terms of changes, 




The flexibility to coordinate the demand from different locations is recognized as a value 
for both the consumer and the supplier. Lower electricity cost and efficiency of the power 
system is achieved.  
 
 






































Site 1 Site 2 Site 3
 
 
(Source: Treviño, 2010) 
 
6.4.3 External environment intelligence 
The external environment intelligence can be incorporated into the second step of the 
process (Identify Trends) to better assess the future trends in the PESTE analysis in some 
key fundamental parts of the electricity sector. This process can be considered to be the 
generation of electricity, transmission and distribution, market-based products, CO2 and 
load management capabilities. The technology intelligence and innovation strategy 
model60 (Rohrbeck, et al 2006) helps to identify trends in market conditions.  
                                                 
60
 “The Technology Radar – An Instrument of Technology Intelligence and Innovation Strategy.” Deutsche 
Telekom Laboratories, 2006. 
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Table 42 describes the external environment intelligence process that will then be used to 
generate technology radars, following the steps from identification, selection, assessment, 
and dissemination in an organization, as will be shown in the next section. Additionally, 
the relative importance of low, medium, and high is brought to the present addition as 
described in chapter 4. 
 




(Source: Modified from Rohrbeck 2006) 
 
The effect this trend has on the five dimensions described in the PESTE model will 
provide an indication about the sensitivity of changes that some electricity-related 
technologies and sectors experience. Figure 73 describes the critical areas being affected 
in the coming five years. As described in the figure, the CO2 effect in electricity sourcing 
will have a high level of significance in the decision making process. The result of the 
external environment intelligence will provide valuable information to be considered in 






• Technology trends 
identified
• Key innovation 
trends with high 
impact
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6.4.4 Scoring the company business criteria 
In order to facilitate the definition of the business criteria related to the new sourcing 
options, the main criteria explained in Technology, Economics and Resources (TER) and 
its sub-dimensions in a radar model61 are incorporated. This model facilitates the 
integration of the scores related to the importance to the company business model. Figure 
74 describes the radar integrating the business criteria and the level of importance of the 
business model. 
                                                 
61
 Modified from “The Technology Radar – An Instrument of Technology Intelligence and Innovation 































(Source: Modified from Deutsche Telekom Laboratories - 2006) 
 
Once the “effects” are identified in relation to the available options, it is then time to 
proceed to incorporating the results in the 4th step of the methodology. The scores will be 
placed in the related table and the assessment of the available options will be provided, as 









































(Source: Treviño, 2010) 
 
6.4.5 Monitoring 
The monitoring process has been incorporated in the electricity sourcing methodology, 
since it is important to keep track of changes in the energy markets, the technologies that 
are available to generate electricity and the dynamics the demand side options. Figure 75 
exemplifies the evolution of the technologies over time (say, a ten-year period), and 
keeps track of the evolution of time. Some of the technologies are ready to be 
implemented and these will be considered as new available options. 
The monitoring process should also consider the recording of the performance of the 
selected strategy. The organization should maintain a close look at the savings that the 

















capital          
(know-how)
IMPORTANCE 6 4 5 8 7 9 2 3 1
USER AVAILABLE OPTIONS
2 1 2 2 2 1 2 2 1
2 1 2 2 2 1 2 2 1
2 1 2 3 1 1 2 2 1
2 3 3 1 3 1 1 2 2
2 3 3 1 3 2 1 2 2
2 3 3 2 3 3 2 2 2
3 1 3 2 2 1 2 3 2
3 1 3 3 3 3 2 3 1
2 1 3 3 2 2 2 1 1
1 1 3 3 2 3 2 3 1
SCORE SCORE SCORE
Energy efficiency actions.
Load management practice driven by electricity prices








Real time price (spot)
Flexibility to fix prices in the forward market
Unbundled Service
Flexibility to index the electricity price with a commodity (ex. 
Nat Gas)




Renewable energy partial supply


























(Source: Modified from Ernst & Young, “Universal Change,” 2006) 
 
This tracking process will help electricity consumers identify changes over time and 
could generate an early warning system informing the sourcing council, or the overall 
organization, to assess the electricity sourcing strategy. It is recommended that the 
electricity sourcing conditions be revisited every six months to a year – a timeframe 
allowing the user better control over the evolution of changes and giving him time to 
prepare for those changes with his supplier. Normally, the electricity markets have a 
seasonal behavior (winter and summer) and this should also be taken into consideration 











































The improvements to the methodology suggested in this chapter provide extensions to the 
methodology used for the case studies in The UK, where the electricity market operates 
in a competitive environment.   
Credit line availability is an important part of the process for selection of the best 
electricity sourcing option.  On the other hand, the flexibility to add several consumes to 
a single electricity contract has to be integrated to the electricity sourcing methodology, 
since this has become a common practice in developed markets.  
Additionally, an important part of the methodology has been adapted by adding the 
development of external environmental intelligence.  The proposed evaluation of the 
technological trends improves the way we can analyze how the trends in the market can 
affect the electricity sourcing options. Companies in a dynamic transitional electric 
environment need to adapt and develop projects to make electricity and power to become 
competitive edges. 
The changes in the company business criteria model provide a direct link of the 
electricity sourcing options and the company business criteria facilitating the decision 












Chapter 7. General Conclusion and Future Research 
 
7.1 Introduction 
This final chapter provides the general conclusion and a summary of the dissertation with 
an overview of the main factors that affect the electricity sourcing in Europe and my 
projected research plan. The main contributions are described with its direct effect on 
practical and research activities.   Further research is suggested on different topics that 
can contribute to facilitate the development in this subject. 
 
7.2 General conclusion 
The liberalization of the electricity sector in Europe has increased the complexity of 
sourcing and procurement of electricity. First of all, there are regulatory changes in the 
sector promoted by the liberalization reforms, adaptation of the industry and micro-
strategic-management at the firm level. Secondly, there is a new wave sourcing options, 
towards unbundling service that brings new sourcing opportunities, that implies an 
increase in the number of suppliers and the flexibility to self-supply electricity with more 
electricity sourcing options as new apparent set of business opportunities.  Thirdly, the 
electricity cost has been very much affected by the fossil fuel price volatility and new 
environmental regulation incorporated in the new European emission trading scheme – 
regulation that introduced a new market for emission rights and which has directly 
affected electricity consumers since the cost is passed on to the end-user in various 
contracting schemes and conditions.  
Additionally, new aggressive environmental targets have promoted the development of 
renewable electricity projects. EU Member States now encourage investment in trading 
of renewable electricity. This has created important financial incentives for large 
electricity consumers to consider self-generation projects where they can participate in 
different stages of project development, from construction to operation and to trading of 
electricity. 
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The evolution of the electricity sector from monopolistic to transitional and competitive 
markets has provided more alternatives than any time before and thus adds flexibility for 
large electricity consumers. This research was about developing a methodology at the 
company level, to define electricity sourcing strategies. The proposed methodology can 
help identify currently available options and trends in the market to better prepare a 
strategy for electricity sourcing. It will help organizations to better manage their 
electricity sourcing and to better control their electricity costs. 
Additionally, this dissertation analyzes the new regulations in the electricity sector that 
allow large electricity consumers to participate in the market through different alternative 
linkages along the supply chain to increase the level of vertical integration that can 
provide more competitive advantages and new business opportunities.  The management 
will need to adapt to the new business model. Additional human capital, as well as 
physical and intellectual assets may all need to be incorporated.  
A fundamental part of the strategy development process is related to the tracking of 
trends in the external environment. Changes in the political, economical, social, 
technological and environmental conditions influence the outcomes of any electricity 
sourcing strategy. Monitoring these factors will facilitate the success and adaptation of 
the electricity sourcing strategy. 
This research provides a framework to deepen knowledge about the electricity sector in 
Europe as was described in the case studies in three countries with different supply 
structures. The methodology can be utilized by energy suppliers and energy consumers to 
test scenarios and identify new electricity sourcing options.   
The complexity of sourcing electricity in the new liberalized market has motivated me to 
find a solution to create an electricity sourcing strategy through a systematic approach.  
The research in the electricity market, strategy formulation techniques, and decision 
making process have provided all the elements for the development of the methodology 
tool that has been tested and improved.  This research can be extended and adapted to 
other regions with similarities in the liberalization of the electricity sector.  
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7.2 Summary  of the dissertation project 
Chapter 1 provides a general introduction to the European electricity markets, and 
delineates the objectives of the study. Chapter 2 describes the electricity market and both 
the development of the liberalization process and effects of the fuel and climate change 
across Europe. 
Following Farjoun (2002), in Chapter 3 the strategy formulation process is described and 
linked to alternatives for electricity sourcing at the firm level.  It also addresses the 
PESTE study at various levels in Europe’s energy sector. The main references are from 
Barney (2001), Genoud and Finger (2002), Handfield (2004), Hogan (2007), Ibarra 
(2007), Kessides (2003), and Joskow (2006).  
A new proposed methodology is then presented in Chapter 4. The main concepts 
developed involved contributions from Coopers and Vivet (2004), EC (2007) and EIA 
(2007). The testing process takes place in Chapter 5 to a set of three countries: Croatia, 
Spain, and the UK, economies that presently face various stages of liberalization.  
Improvements to the methodology were maid in Chapter 6 where the results from the 
case studies suggested changes in the electricity procurement for the forward market 
through credit lines and load aggregation.  Advance monitoring and tracking techniques 
were suggested to improve the capabilities to identify trends in the external 
environmental conditions of the electricity sector. 
No additional changes in the methodology are required after the disaster (2011) in 
Fukoshima, Japan since fossil fuel technologies will continue to be dominant in the 








7.3 Main contributions 
Throughout the dissertation, the research work integrates the contributions. First, the 
objective was to generate a practical framework to deeply understand regulatory change 
and market alternatives in Europe. 
In the past, the sourcing analysis was focused mainly to understand cost behavior and 
profit maximization.  The main contribution is to provide a methodology that establishes 
an interconnection between the regulation of the electricity sector and the buy-make 
decision making process.  The dissertation also created a framework to identify and 
analyze scenarios about the best electricity sourcing option. 
The developed methodology was integrated into a new tool that can be used to create, test 
and monitor the effect of changes in external and internal conditions. The methodology 
was tested in three countries with different regulatory structures – Croatia (monopolistic), 
Spain (transitional) and the UK (competitive). The evaluation and results have been 
validated with large electricity consumers in each of the countries. The recommendations 
provided by the methodology were considered in their business plans. 
Additionally the research can assist supply managers in learning about the electricity 
supply market and electricity sourcing by incorporating a set of questionnaires to identify 
the electricity sourcing options and calculations.  
The methodology can be applied for a wide range of scenarios from basic decision 
making to more complex analysis like the technology radar techniques that could 
facilitate the work to identify trends in the external environmental conditions. 
The research project was related to the electricity sector in Europe focusing on large 
electricity consumers. Other parts of the world are experimenting diverse policy issues, 
such as connectivity in the USA, or energy pools in Nordic economy or Canada-US trade 
in electricity that are not emphasized here. However, the theoretical framework, and then 
the proposed methodology could easily be adapted to other regions and companies in 
alternative sourcing conditions.  
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7.4 Future research 
Further research can be focused in the major changes that the sector might experience in 
the regulatory framework, trends of the electricity generation, and the dilemma to 
whether to buy or make electricity to source energy needs. 
Future analysis can address topics such as: reforms and regulation in the electricity sector 
and regulatory reforms to promote green electricity. New regulation in the electricity 
sector will have a direct effect in the way electricity is generated, delivered and 
consumed.  Also, further studies could analyze incentives to promote green electricity 
and their effects for large electricity consumers. 
Another area for research is vertical integration and market power in electricity markets. 
This is an important topic to promote competitive advantage. Depending upon the 
complexity of the power supply and the level of vertical integration, further research can 
be extended to study how to manage an organization within this framework.  
 
7.5 Final thought  
The present doctoral research project has given me an opportunity to both become a 
knowledgeable investigator of the sector, and also to be aware of the fact that a project 
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Unbundled - full competion in generation and supply sectors
Country:
Generation sector theoretically unbundled, but in practice mainly managed by Vertical Utility (private or state owned)
The aim of this questionnaire is to obtain your feeback on liberalization process in your country. This would help then me to better understand the
factors affecting different electricity market structure in EU countries and to understand how liberalization porocess has been progressing under
different circumstances within Europe. 
The whole questionnaire is divided into three topics, as they follow: 
     Part 1: The first part of the questionnaire is related to the regulatory framework in energy sector for particular country; 
     Part 2: The second part to the organization of generation activity; and 
     Part 3: The third part to the electricity supply market. 
The gathered info should provide a general picture about the electricity market for the country of interest, and help me to recognize what would be
or what are barriers or opportunities for large industrials in power sourcing domain. The company`s representative is expected to answer on set of
questions, that are defined either as yes-no questions or as multiple answer questions. Only minority of questions require more detail
explanantions to be answered. 
Before you start filling up the form, please state the data related to your company:
Company's name:
Contact email address:
Choose on of proposed functions that describe your position on the energy market. Multiple answers possible.
Questions
Do you recognize any institution in your country as Energy Regulator?
Do you recognize any institution in your country as Transmission System Operator?
Do you recognize any institution in your country as Market Operator?
How could you characterize Generation and Supply sectors in your country:
Bundled - generation and supply activities managed by Vertical Utility (private or state owned)
Supply sector theoretically unbundled, but in practice mainly managed by Vertical Utility (private or state owned)
Part 1: Objective - To understand the Regulatory Framework of the country
































Monopoly - state or private owned company
6
Yes
No (go to 10)
7
Yes
No (go to 10)
8
9
Fixed - cost based price
Floating - market based price
To the State or Private owned, dominant supplier
On Wholesale Market
On Retail Market
As part of RE Promotion mechanisms
Part 2: Objective - To gain an overall picture about generation sector in your country
Oligopoly - One big player and few small generators
Competitive - Many independent power producers, having operations on equal basis
Do large industrial users as self-generators have the possibility to connect their facilility to the grid?
According to the RE Mechanims, state the type of the mechanism:
Sold - generated power is priced as (multiple answers are possible):
If so, can they sell generated electricity?
Could you choose the answer which describes the way how generated power by large industrials has been sold 
(multiple answers are possible):
Please describe the situation in generation sector in your country:
Other, state: 
Other State: 




Competitive environment - Many suppliers
11
Privileged consumers
Anyone (housholds, commercials, industrials, etc.)
None
12




Tariff structure - bundled payment




Can large users negotiate the contract conditions, either energy price or delivery charges or payment conditions:
Anyone  Which of these three factors:
Priviledged users - Only under specific conditions: 
None
Is Aggregated contract available:
Yes
No
Call on interruptibility is possible to be set as a part of supply contract:
Yes
No








None of activities is allowed
Part 3: Objective - To gain an overall picture on power supply in your country
How could you describe supply sector in the country where you source power:
Oligopoly - One dominant state-owned supplier 
Oligopoly - one dominant private-owned supplier 
Does anyone in the country have possibility to choose power supplier:
Can a large industrial gain the status of "The Agent of the market" and be in position to re-sell electricity:
Could you please choose which of proposed characteristics describe the contract structure for power supply ? Multiple answers possible
Import is allowed under the specific regime
Only under the specific conditions            State conditions: 
Only under the specific conditions            State conditions: 




Monopoly - state or private owned vertical utility
State conditions: 
Only under the specific conditions            State conditions: 
Only under the specific conditions            State conditions: 

































Under the tariff structure 
Self generating (go to 12)
2
Peak tariff (go to 4)
Flat tariff price 





Low (highly reliable supply)
Medium
High (not reliable supply)
5
Doing nothing (energy efficiency actions) 
Interruptable contract (go to 8)
Load management activities ( changing demand curve) (go to 8)
Self-generating (go to 10)
6
Yes 









No (go to 18)
What is the structure of the price:
Can the company switch from flat to peak tariff structure?
The whole questionnaire consists of three parts according to three market structures: 
     Part 1: Pre-competitive Market structure,
     Part 2: Transitional Market structures, and 
     Part 3: Competitive Market structure, 
which could be found since the process of liberalization started. 
Before filling out the questionnaire, the company's representative is kindly asked to chose the appropriate market structure, specific for the country
where does the company source its needs. Based on selected market structure, the representative is expected to answer on set of questions, that are
defined either as yes-no questions or as multiple answer questions. Only minority of questions require more detail explanantions to be answered. 
Before you start filling up the form, please state the data related to your company.
Questions
Part 1: Objective - To provide information on supply options used by large industrials in PRE-COMPETITIVE MARKET STRUCTURE
Could you state how does the company source electricity?
Which of the following best describes how does the company manage its demand?
Does the company have an operational flexibility to change the consumption pattern?
Can you arrange interruptible contract?
Is it feasible for the company to generate electricity ?
Questionnaire: Sourcing Options




Mark the level of interruptions or reliability of supply:
The purpose of this questionnaire is to collect data, relevant to provide an explicit and comprehensible picture on sourcing strategies, used by large
customers to source power in current market conditions. This would help me to better understand how liberalization process has affected the sourcing


































To the State or Private owned, dominant supplier
As part of RE Promotion mechanisms
Other State: 
10
Only in peak hours (cost reduction) (go to 11)
Back-up to improve reliability of supply (go to 11)
11
KWh Installed capacity
% Power output vs. Company's demand
12
RES (go to 15)
Fossil fuel (go to 13)
13
using CO2 allowances (go to 14)
through CO2 capture projects (go to 16)
In the country there are not regulations on CO2 emissions (go to 16)
14
Free allocation (go to 16)






No (go to 18)
17
The company has an arrangement with the Government (fossil or renewable based).
The company sells RE according to the RES promotion regime.
They can not sell the power at all.
18
Grid connection is not allowed
Government is not interested to purchase the power
Profitability reasons (low price)
Power purchase is a new option appeared recently
1
Vertical Utility
Any other supplier than vertical Utility
Self-generating (go to 10)
2
Bundled contract 
Unbundled contract with fixed energy price (go to 5)
Unbundled contract with variable energy price (go to 5)
3
Flat tariff 
Peak tariff (go to 5)








Which of the following best describes the way generation unit is used:
Please provide some data concerning the power unit:
Please select the type of fuel used for power generation:
How does the company sell or could sell the power generated?
Could you state why the company does not sell or can not sell generated power?
Part 2: Objective - To provide information on supply options used by large industrials in TRANSITIONAL MARKET STRUCTURE
Could you choose the answer which describes the way how generated power could be sold (multiple answers are possible):
As the company uses fossil fuel for power generation, which of the following actions describes the way how is the CO2 cost managed?
The company is allocated with CO2 allowances using one of two proposed methods:
Does the company use some subsidies to generate power using RES?
Does the company sell the produced electricity?
Could you state how does the company source electricity?
Could you please select the contract structure:
As the company pays all-included electricity price, could you please state type of tariff structure used?
Does the company have the right to switch the contract structure and negotiate the price of energy?
























Contracts on adjustement 
Aggregated load contracts 
Cross market contracts
Indexed contracts 
Contracts based on fixed quantity and floating energy price
Self-generation (go to 8)
7
Yes 
No (go to 9)
8
kWh Installed capacity
% Power output vs. Company's demand
9
Self-supply 
Only in peak hours 
Back-up to improve reliability of supply 
10
Renewable energy sources (RES)
Fossil fuel (go to 12)
11
Yes (go to 14)
No (go to 14)
12
using CO2 allowances 
through CO2 capture projects (go to 14)






No (go to 16)
15
The company has an arrangement with the Government (fossil or renewable based)
The company sells RE according to the RES promotion regime.
To wholesale market
16





Market (go to 4)
Self-generating (go to 6)
2
Bundled contract: tariff structure (real timing pricing) (go to 5)
Unbundled contract 
3
Interuptible supply contract (go to 5)
long-term contracts with the price indexed to the price of other commodity (go to 5) Commodity: 
Contract on adjustement (go to 5)
Re-negotiable supply contracts (go to 5)
Fixed-price supply contract (go to 5)
Which of the following best describes the energy cost reduction strategy taken by your company (mulpiple answers possible):
Does the company have operational flexibility to change load pattern?
If the company generates electricity (back-up or main supply option), could you please provide some data concerning to the power unit?
Which of the following best describes the way generation unit is used:
Please select the type of fuel used for power generation:
Does the company use some subsidies to generate power using RES?
Could you please select the contract structure arranged?
As the company uses fossil fuel for power generation, which of the following actions describes the way how is the CO2 cost managed?
The company is allocated with CO2 allowances using one of two proposed methods:
Does the company sell the produced electricity? 
How does the company sell or could sell the power generated?
Chosse types of supply contracts you have been using:
Could you state why the company does not sell or can not sell generated power?
Part 3: Objective - To provide information on supply options used by large industrials in COMPETITIVE MARKET STRUCTURE










Back up generation (go to 6)
Energy efficiency actions  (go to 12)
Load management (reducing and shedding the load) (go to 12)
Futures(go to 12)
Contract with fixed price and quantities (go to 12)
Contracts with fixed quantuties but floating prices (go to 12)
Cross market contracts(go to 12)
interuptible contracts (go to 12)
Indexed contracts , state the name of commodities: (go to 12)
Load agregation contracts (go to 12)
Forward contracts (go to 12)
6
To improve reliability of supply 
To manage the price of power
7
KWh Installed capacity
% Power output vs demand
8
Renewable energy sources (RES) 
Fossil fuel (go to 10)
9
Yes (go to 12)     Sate:
No (go to 12)
10
The company is allocated by CO2 allowances
The company pays fee for CO2 emissio, calculated on national basis (go to 12)
In the country there are not regulations on CO2 emissions (go to 12)






No (go to 14)
13
The company sells RE according to the RES promotion regime State: 
To the Government based on the special regime 
On retail market 
On wholesale market 
14
Grid connection is not allowed (in the casse of self-generators) (Finish)
Price of generated power is not competitive (Finish)
"Agent of the market" status is not available yet (Finish)
How does /How might the company sell electricity?
If the company does not sell power, could you state reasons?
As the company uses fossil fuel for power generation, could you state the way how does it manage CO2 emissions cost?
The company is allocated by CO2 allowances through:
In the case, you are generating electricity, are you allowed to sell generated power?
Which of the following best describes the reason for generation unit use:
As the company generates electricity, could you please provide some data concerning the power unit?
Please select the type of fuel used for power generation:
Does company use some subsidies to generate power using RES?
Which is the type of market used?
































































































































BETTA British Electricity Trading Transmission Arrangements 
BIH Bosnia and Herzegovina 
CCGT Combined Cycle Gas Turbine 
CCS CO2 Capture and Storage 
CDM Clean Development Mechanism 
CER Certificate of Emission Reductions 
CEEPR MIT Center for Energy and Environmental Policy Research 
CO2 Green House Gas 
CSEM Center for the Study of Energy Markets, University of California  
DNO Distribution Network Operator 
EASAC European Academies Science Advisory Council 
EC European Commission 
EDP Energias de Portugal, S.A. 
EER Emerging Energy Research 
EFET European Federation of Energy Traders 
ELECTRA EU Electrical Engineering Industry 
ELECTRON Electricity Consumer in Croatia 
EMCC European Monitoring Center on Change 
EPRI Electric Power Research Institute 
ERU Emission Reduction Unit 
ETSO European Transmission System Operator 
EU European Union 
EUA European Unit Allowance 
EU ETS European CO2 Emission Trading Scheme 
EUROSTAT EU Statistical Information Service 
EU 27 European Union 27 Member States  
EWEA European Wind Energy Association 
GDP Gross Domestic Product 
GENI Global Energy Network Institute 
GHG Green House Gases 
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GWh Gigawatt hour 
GW Gigawatt 
G8 The Group of Eight 
G20 The Group of Twenty 
HEP Hrvatska Elektroprivreda 
HEP OPS HEP-Operator prijenosnog sustava d.o.o. 
HEP DSO HEP Distribution System Operator 
HEP TSO HEP Transmission System Operator 
HERA  Croatian Energy Regulatory Agency  
HR Croatia 
HT High Tension 
IEA  International Energy Agency 
IEEE Institute of Electrical and Electronics Engineers 
IGCC Integrated Gasification Combined Cycle 
ISO Independent System Operator 
JI  Joint Implementation 
KW Kilowatt 
KWh Kilowatt hour 
LT Low Tension 
MCDA Multi Criteria Decision Aid 
MO Market Operator 
MS Member States 
MVA Megavolt Ampere 
MWh Megawatt hour 
MW Megawatt 
NAP National Allocation Plan 
NATO North Atlantic Treaty Organization 
NEUTRON Electricity Consumer in Spain 
NG National Grid 
NGET National Grid Electricity Transmission 
NREL National Renewable Energy Laboratory 
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OECD Organization for Economic Co-operation and Development 
OFGEN Regulator for the Gas and Electricity Infrastructure and Supply Ind. 
PESTE Policy Economical Social Technological and Environmental Model 
PROTON Electricity Consumer in the UK 
PV  Photovoltaic 
RBV Resource Base View 
RE Renewable Energy 
RES Renewable Energy Source 
R&D Research and Development 
RO Renewable Obligation 
ROC Renewable Obligation Certificate 
SCP Structure Conduct Performance 
SLO Slovenia 
SHETL Scottish Hydro Electric Transmission Limited 
SPTL Scottish Power Transmission limited 
SSP Strategy Structure Performance 
TER Technological Economical and Resources Model 
TCE Transaction Cost Economics 
TNO Transmission Network Owner 
TSO Transmission System Operator 
TWh Terawatt hour 
UCTE Union for the Co-ordination of Transmission of Electricity  
UEI Union of Electricity Industry 
UKERC UK Energy Research Centre 
UN United Nations 
UNEP United Nations Environment Program 
UNFCCC United Nations Framework Convention on Climate Change  
WBCSD World Business Council for Sustainable Development 
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